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WORKING HOURS IN AMERICA. 





Apropos of the eight hours’ question, it may not be out of 
place to draw attention to the American practice with a view, 
on the one hand, to convey information, and on the other 
to correct the impression which prevails in some quarters, 
and arising, we believe, from a statement made by one of 
the strike leaders, that in the United States the working 
week is of 48 hours only. In Australia and New Zealand 
alone is this the case, as it has beon for years, but neither of 
these countries has ever been in a position to compete with 
the outside world. The usual practice in the United States 
is to work 59 hours per week. Work commences at 7 o’clock 
in the morning, which necessitates obviously a very early 
breakfast. There is then no stoppage for five hours. The 
dinner hour is from 12 to 1 o’clock, and another five hours’ 
work ensues until 6 p.m. For five days a week this goes 
on, and on the sixth day, Saturday, the American workman 
gets one hour less work. He works only nine hours on 
Saturday, and the Saturday half holiday is unknown. Owing 
to the cost of living in America, it is necessary that wages 
should be higher than in England, and it is estimated that 
an American employer pays his men about 50 per cent. 
higher nominal wages. The men work 10 per cent. longer 
hours, but they get through about double as much work . 
as the English Trades Unionist. There is thus left a 
considerable margin to meet the higher cost of rent and 
management, and possibly of fuel and general charges. The 
broad fact is, that the wages cost of production is very much 
less than it is in England, and this accounts for the increase 
in American competition. As regards shop management, 
the American workman is just as unsympathetic with the 
boss as is the Englishman, and cares nothing whatever for 
his worries ; but there is a difference. The Englishman pays 
a set of agitators, who have the gift of oratory, to worry 
his employers and hinder, by every possible means, the 
smooth working of the business. The American workman 
does not do this, but is willing to work by the piece, to 
attend to as many machines as he can, or to take charge 
of more machines than he can manage by means 
of labourers and boys who do the necessary watch- 
ing and tending, while the skilled man buzzes about 
setting work, replacing tools, and generally superintending 
exactly as though he were a foreman in a textile factory 
superintending a roomful of machines. He cares simply to 
make money for himself, and leaves the employer to manage 
the shop and supply tools. He grumbles if he has not 
supplied to him the best machine tools, and he makes these 
tools do all they can, and tries to wear them to pieces. One 
result of this is that they are everlastingly buying new tools 
in American workshops, and this makes it good for the tool 
trade, and finds a lot of work for skilled mechanics in tool 
making. In England, where we continue to use machine 
tools long after better ones are on the market, the tool trade 
is consequently starved, and skilled tool makers lose much 
trade that ought to come tothem. This seems foolish policy, 
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but it is of little use buying new tools when the old ones can 
easily do as much work as the new ones are allowed to do. 
If a novel tool is brought into an English shop, word is at 
once sent to the A.S.E. officials, and the machine is as likely 
as not to form the basis of a strike, or some equally childish 
dispute. If the general commercial policy of the United 
States were ona par with their shop methods, it would be 
absolutely impossible for England on present conditions to 
compete with America in machine production. Fortunately, 
Americans are as foolish on such questions as English 
workmen are in questions of machine working. The hope 
for the English engineering trade in the future lies in the 
possible reduction of hours in America below 59, and in the 
abolition of A.S.E. interference with production in England. 
There is nothing very particularly striking about the native 
American workman. He simply is allowed to do his best, 
and expected to do it, and he does not endeavour to rob the 
less fortunate unskilled worker of a chance to improve his 
position, but is glad to help him todo so, and endeavours to 
make a bit for himself in helping his weaker brother. 

The cant hypocrisy of the A.S.E. spends itself in phrases 
about helping one another, but this faked-up brotherly love 
is rigidly confined within the A.S.E. ring fence, and no 
brotherly, love inside this ring must interfere with offieial 
salaries. 

In America, the Trades’ Unions confine their energies to 
looking after the welfare of their members. They have no 
love for the employers, and no doubt would get all they can 
out of him; but it is dollars they are after, and they do not 
deliberately set themselves to make business unprofitable, for 
this would mean fewer dollars for themselves. The reasons 
for the very different conditions ia the two countries are very 
probably that trade in America is of comparatively recent 
growth, and has had to adopt economical methods so as to 
exist at all. In England matters have become lax, owing to 
our longer established position, and the workmen have some- 
how become imbued with a fallacious system of thought, and 
so the old time enmity to machinery has been revived in a ten- 
fold aggravated form. A hundred years ago there was some 
sense and reason in machine breaking. There was no pre- 
cedent that we know of to tell anyone that machinery would 
not reduce labour to starvation, and it is impossible to feel 
other than a sincere sympathy with the mob of machine 
wreckers, who cannot be blamed for smashing what was 
going to throw them out of work, and all chance of life 
itself. In 1830, so learned and intelligent body of men as 
the House of Lords believed that the horse would be 
abolished by the locomotive. How then can the earlier 
machine wrecker be blamed? But a hundred years have 
gone by. No man of sense believes in the bad effects of 
machinery; but the A.S.E. will have none of it as a means 
of cheapening production. As Engineering recently said, 
either Trades Unionism as now practised has to go, or 
British engineering trade has to go. The question is now 
on its solution, and according as the present struggle turns 
out will the future be known. The old shops may go on for 
years, but no new capital will go into engineering if trade 
disputes continue to be so acute. 

American competition is the particular competition on 
which comparisons are to be drawn. We need enter into no 
discussion as to whether the purchasing power of American 
wages are greater or less than that of English wages. 
Sufficient for the purpose that American wages are higher in 
cash, and that Americans only receive cash for goods sold 
here. Therefore the goods have cost more money in wages, 
or more work has been done for the wages. Clearly it is 
the latter which enables American goods to compete. Does 
it not therefore behove Englishmen to take such steps as will 
maintain the English trade in a position to compete. That 
they can do so is well known, for Englishmen who go to 





America are always able to do as well, or better, than natives, 
and do so where they are free from Union dictation. If they 
persist in their present attitude English trade must per force 
slacken off, and the men who strike against nine hours will 
be then free to emigrate to America and work ten hours 
in less kindly climatic conditions. In what way will they 


benefit ? 








THERE is probably no more enterprising 
newspaper in the world than the New York 
Herald. We owe a great deal to it, even 
the discovery of Livingstone; but even the “good Homer 
nods” sometimes, and so we must not be too surprised 
when we find that our esteemed enterprising contemporary 
has discovered a “Sir Isaac Newton redidivivus.” The 
surprising part of it, however, is that the discovery has been 
made in the person of Stephen H. Emmens, whom, from the 
list of qualifications which he appends to his name, we gather 
to be a mining engineer, a chemist, an electrician, and an 
actuary, besides being a member of the Naval Institute and 
the Military Service Institution of the United States. If 
our memory does not play us false, we think that this 
Admirable Crichton might also have added that he is the 
discoverer of a certain primary battery, which we remember 
well a few years ago. For obvious reasons, however, it is 
possible that he may prefer to forget that he was ever 
identified with such a “discovery.” Since then, Stephen H. 
Emmens has found the United States a more promising field 
for the operation of his various energies, and so successfully 
has he felt his way, that he now has the splendid audacity to 
pose as a modern alchemist. The “ Argentaurum”’ papers, 
which have recently been published in New York, have 
created a sensation. The New York Herald devoted nearly 
a whole page to it, stating, inter alia, that “nothing more 
revolutionary than Dr. Emmens’s memorial has been advanced 
in the name of science since the day when Sir Isaac Newton 
presented to the Royal Society his doctrine of universal 
gravitation. It is our misfortune that we have not read 
these wonderful papers, which for $2 can be obtained, cloth 
bound and post free, to any address. We have seen, how- 
ever, a table of the contents, and are appalled by the list of 
subjects which are covered. True to his versatile attain- 
ments, Mr. Emmens is versatile in his work. He discusses 
the defects of Newton’s proof respecting the centre of force 
of a spherical cell, and the reason why the defect in the 
Newtonian doctrine of attracting spheres has remained un- 
discovered until now. Gravity centres are distinguished 
from centres of gravity. The procession of the equinoxes 
is then introduced, and we are not surprised that the signifi- 
cance of earthquakes should receive some consideration. 
Saturn and Jupiter, of course, cannot be left out, neither can 
the author resist having a shot at the aw of the ecliptic. 
After this we are prepared for anything; the cooling and 
shrinking of the earth’s crust, terrestrial magnetism and elec- 
tricity, and the presence of gold in the ocean; Z pur si muove; 
the Error of the Dyne, the variation of products, the infinite 
concomitant of Newtonian particles, and why two equally 
heavy Newtonian particles taken together, weigh less than 
the sum of their separate weights. We put this table of 
contents down, feeling utterly bewildered. What does it all 
mean? Is all the world wrong and Stephen H. Emmens, 
discoverer of a certain primary battery,right ? At any rate, 
one thing is quite certain; we have it in Mr. Emmens’s own 
words in a letter written to Industries and Iron. He has 
discovered absolute proof of the practicability of manufac- 
turing gold. We hear that he has lodged in the United 
States Patent Office the first of his patent applications bear- 
ing upon the transmutation of chemical elements. We are 
sorry for this, because we had contemplated an expedition to 
the United States for the purpose of kidnapping Mr. 
Emmens, and locking him up until he had manufactured a 
sufficient amount of gold to enable us to buy up everybody 
else; with, of course, a subsequent introduction to a lethal 
chamber as a reward for his services, and a security that 
nobody else should exploit him. It is just our luck. As 
soon as ever the patent is published, all the world will know 
almost as much as Mr. Emmens does, and what will be the 
good of that ? 


“ Newton 
Redidivivus.” 
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APPARATUS FOR INDICATING A BROKEN 
WIRE IN A MULTIPHASE SYSTEM.* 





Messrs. ScHUCKERT & Co., of Nuremberg, are introducing 
an apparatus for instantaneously indicating in the central 
station a break in one of the line wires of a multiphase 
system. The apparatus is based on the principle of the 
well known differential gear, shown in fig.1. It is well 
known that two coils, as shown in the illustration, will retain 
their equilibrium just as long as the effect of each of the 
coils is equal. No matter what the absolute value of the 
currents may be, the equilibrium of the two coils is only 
disturbed when the balance between the two circuits is upset. 
Such an arrangement is well known, and is often used in 
three-wire systems to indicate where the pressure of the one 
side is different from that of the other. 

Messrs. Schuckert & Co.’s apparatus differs from the 
above in the fact that more than two coils are used and also 
that the frame, d, figs. 2 and 3, are free to tilt in any 
direction. In consequence of this mode of arrangement the 
apparatus will indicate a break occurring in either of the 
conductors of the multiphase system, the different branches 
of which carry usually equal or nearly equal currents, because 
the equilibrium is disturbed when such a break occurs. In 


Fia. 1. 


























Fig, 2. Fia. 3. 


the three-phase system, three currents, /,, /., 73, are conducted 
around three coils, s,, s,, 83, each possessing an equal number 
of turns. These coils are placed in the three corners of the 
triangle, d. An iron bar, K, dips into each coil. The three 
bars, *,, k., k;, are hung in the corners of an equilateral 
triangle, d, which is supported at its centre of gravity, g. 
The equilibrium is preserved only as long as the three coils 
have currents of equal strength permeating them. It is 
destroyed as soon as one wire a Then the triangle, d, 
dips, and at the same time causes a bell to ring in the engine 
room. This apparatus may also be used for two-phase 
installations having three conductors. In that case, it will 
be only necessary to change the number of turns on that 
coil through which the current of the middle conductors 
passes. This new number of turn in the coil must be made 
— to s/1°4, s being number of windings upon the other 
coils, 








MUNICIPAL ELECTRIC LIGHTING IN 
AMERICA. 





Mounicrpat electric lighting in the United States does not 
seem to have found congenial coil ; for some reason, political 
or otherwise, every attempt to manage central stations by 
municipalities has created strong adverse criticism and 
unveiled hostility, for which good reasons, unfortunately, 
have too often existed. 

Detroit, Mich., is one of the places where a tendency has 
been shown to municipalise all public necessities. We suppose 
it ranks in this respect as the Glasgow of the United States. 





* Dingler’s Polytechnisches Journal and abstracted in ‘the New 
York Electrical Engineer. 





One of the first projects entered upon by the city was the 
establishment of a corporation electric light plant, as we 
should call it ; but it is confined to public lighting, and 
therefore stands more in the position of what Londonderry 
lighting does than following the ordinary routine of supplying 
all comers, and making a good business out of the transac- 
tion. 

The plant is capable of supplying 2,000 arc lamys of 
2,000 C.P., of which 1,564 are normally in operation, and 
3,000 incandescents of 16 C.P. The units sold last year were 
as follows :— 





Arc lighting... ... .. —«..--2,716,628 
Incandescent lighting $a ... 263,784 
Total units ... ~ .. 2,980,412 





Thus the output reached very close upon 3,000,000 units— 
a figure which makes the station a large one compared with 
most of those in this country. 

The arc lights ran on an average of nearly 104 hours per 
day. The shortest average runs were in the month of July of 
a little less than 7} hours, going up to 134 hours as an average 
during the month of December. The are lighters were run 
for a total period of 3,791 hours during the year, which 
comes very close to the period?per annum forall night light- 
ing in this country. 

Be: . annual cost per arc lamp in round sums is given 
ow :— 





£ 6. 

Generation ... 5 3 

Trimming ... ua =e 3 18 

Repairs and maintenance... 3 6 

Management ie Ee@ 

’ Depreciation 0 9 
Rates and taxes 1 0 

Interest 3 14 

£18 12 





The total cost was approximately £19 per arc lamp per 
annum, which seems very bigh, considering that the output 
was nearly 3,000,000 units, and the load an all night one of 
the most favourable character. It is but slightly less than 
the average contract price paid to private companies, yet we 
are told that the plant is “very well built and organised.” 
If this be true, it is not surprising that the opinion should 
gain ground that American municipalities, ‘as a rule, have 
nothing to gain by building their own plants.” Why what 
proves so good a thing, and gives such excellent results in 
the old country, should not work out right in the new we do 
not profess to understand. Disinterested and capable manage- 
ment, coupled with reasonably good plant, ought to be able 
to yield proportionately good results in each case. 

It is interesting to remark that the Detroit Public Light- 
ing Commission have only calculated depreciation on the 
boiler plant; everything it assumes is kept in a state of 
perfect repair, and therefore no depreciation need be allowed. 
This is illogical, but it is on a par with the reasoning of one 
of our local authorities which equally ignores the difference 
between maintenance and depreciation. 

The plant owned by the City of Detroit appears to have a 
capacity installed of about 1,150 to 1,200 kilowatts, and cost 
about £152,000. The capital cost per kilowatt works ont 
just below £130, so that the figure is, if anything, below the 
average of London stations, and notajat of the way in any 
case. This is rather curious, considering that we are con- 
stantly being told that everything is so much more expensive 
in the United States. Taken per lamp, the 7 cost gives 
about £70 per arc and £4 per incandescent. In comparing 
these figures, it must also be noted that the consuming 
devices—in this case arc and incandescent lamps—appear in 
the capital cost. 

Taking out the separate amounts, we get the following 
round figures:— 





Site and buildings ... ib ... £38,000 
Electrical plant tie his -. 13,800 
Steam plant ... aoe ai .-. 22,400 
Conduits and cables ... me ... 47,000 
Columns and arc lamps ses ... 29,700 

£150,400 





The sum for site and buildings is high to our ideas, but does 
not exceed what has been paid for more than one London 














THE ELECTRICAL REVIEW. _ [vol.41. No. 1,040, Ocrosmr 29, 1997. 





station. The items generally ran at about the figures that 
would be spent in this country for similar work done in some- 
thing like the same way. In any event they are certainly of 
interest as indicative that it is the ranning and not so much 
the capital that is high in America. 








THE POST OFFICE REPORT FOR 1896. 





“Ir is not right that the ordinary correspondence of the 
country should be — while the staff of the Department 
are endeavouring to solve the puzzles which are set them by 
careless and eccentric persons !| ” 

So ends those entertaining episodes with which it has 
been the practice in former reports to endeavour to enliven 
the mass of prosaic figures and facts of which these reports 
have at all times to tell, The Post Office Department is a 
progressive department—always expanding, always gathering 
within its realm some fresh field that it may meet some 
existing want. The details of the present document are dry 
enough ; there is absolutely nothing beyond the satisfactor 
progress of that energetic branch of the public service whic 
it controls to offer to the reader the least gratification. But 
to those who are interested in this progress there is much 
that will repay them for the reading; and this is especially so 
with respect to the telegraph branch. Of the 2,314,022 
money orders, no less than 160,470 were executed by telegraph 
—an increase of 7,152 on those of the previous year. Various 
concessions, although not of a radical character, have been 
made in relation to the issue and payment of these orders, all 
calculated to extend the use of telegraph money orders ; and 
the Postmaster-General announces that he is also negotiating 
with foreign couatries for the exchange of this class of order. 
In dealing with the Savings Bank Branch, it transpires that 
the number of telegraphic withdrawals was for 1896, 102,553, 
as against 78,818 for the preceding year. The largest number 
on any one day, viz., on December 24th, was 924. 

Turning to the Telegraph and Telephone Department, we 
note that the number of telegrams forwarded was 79,428,556, 
being an increase of 583,946, or 7°4 per cent. over the 
number for 1895. It is pointed out that this number 
exceeds by 2,000,000 the number of letters, other than 
“franks,” passing thiough the post in the year in which the 
Queen came to the throne. 

The revenue from inland telegrams was £2,070,045, as 
compared with £2,046,456 for the previous year; and the 
average value 7°58d. per telegram, as compared with 7°61d. 
for the same period, 1895. 

In foreign telegrams there was a decrease of 393,851, or 
5°87 per cent. This decrease, it is thought, was due to a 
lull in the speculative transactions on Continental Bourses. 
Of Press messages there was a decrease of 77,945, or 1°31 
per cent, the total number being 5,837,701. The average 
weekly number of words contained in these telegrams was 
about 13,471,618. Telegrams transmitted under the free 
message terms acquired by certain of the railway com- 
panies amounted to 1,371,406, an increase of 2°43 per cent. 
us against an increase of 27°74 for the preceding year. 

London local telegrams show an increase of 343,072, or 
4°92 per cent. 

The transfer of the trunk lines acquired from the National 
Telephone Company commenced on April 4th, 1896, and 
was completed on February 6th of the present year. The 
company is complimented for the “ready and able assistance 
in overcoming many of the difficulties” arising out of this 
work displayed by their officials. The mileage of trunk wire 
erected by the Department itself, up to the end of the year, 
was 19,620; the mileage transferred from the National Tele- 
phone Company was 29,000; making, with the 4,180 miles 
in the course of construction, a total mileage of 52,800. The 
Postmaster-General here remarks upon the fact that the 
mileage of wire taken over by the State in 1870, at the time 
of the transfer of the telegraphs, comprised no more than 
48,989 miles of wire. The telephone system now consists of 
over 880 separate trunk circuits, supplemented by more than 
2,000 circuits between post offices and the National Tele- 
hone Company’s exchanges. To meet the cost of these 
ines, an expenditure of £300,000, in addition to the 





£1,000,000 authorised under the Telegraph Act, 1892, has 
been sanctioned. 

The main arteries from London to the provinces having 
been already occupied by wires, an underground line is to be 
laid down between London and Birmingham. ‘This work is 
estimated to cost £165,000, and of this £65,000 will be 
spent during the current year. This underground route, 
when completed, is to provide for a telegraph service, and so 
set free certain aerial wires now in use for telegraph work, in 
order that the pole space occupied by them may be available 
for telephone circuits. It is perhaps needless to ray that the 
cable to be employed will be that in which the conductors are 
insulated with paper, enclosed in lead tubing. Another 
reason advanced for the adoption of this underground route 
is “the fact that the country to b2 traversed by the line is 
the scene of the storms which are most disastrous to the 
telegraphs. These storms follow a course which may be 
roughly described as extending from the Bristol Channel to 
the Wash.” It is thought that the new underground line 
will obviate the risk of total interruptions, “and the whole 
system of the country will thus be rendered more secure.” 

In coast communications much progress has been made on 
the Devon, Cornish and Welsh coasts, on the north-east coast 
of England, and the coasts of Scotland and Ireland. The 
maintenance of the lightship cables still presents some 
difficulties ; while “ the experiments which are being made 
with a view to ensuring communication with lightships by 
other means than continuous cables have not, as yet, been 
brought to a definite conclusion.” 

At the joint expense of Great Britain and Germany a cable, 
consisting of four conductors, and about 224 knots in length, 
has been laid between Bacton, on the coast of Norfolk, and 
Borkum Island, in Germany. 

From the foregoing, it will be seen that the Telegraph 
Branch of the Department has not been idle. While the 
traffic side bas had its hands full of message work, the engi- 
neering officers have been equally well engaged. We have 
no knowledge of the number of wires which the underground 
line between London and Birmingham is to carry, and pro- 
bably this point has not yet been fully determined, but the 
result will be watched with interest. The cost must neces- 
sarily be heavy, but the maintenance, provided the unforeseen 
does not happen, will possibly be correspondingly light. The 
most casual observer must see that all the main public roads 
out of London on which it is possible to erect a line of poles 
are now occupied, and no doubt difficulties in the shape of 
wayleaves hamper the officials for some distance, but we 
should have thought that some of our railways might yet have 
found room for additional wires if required, and that such a 
route might prove even more accessible and more convenient 
than a highway route. There is, however, sound judgment 
in trying an underground line with a view to obviate the 
effects of storms. These have not of late years dealt such 
devastation in our telegraphs as of yore; still, under certain 
extreme conditions, we know something must succumb— 
poles or wires. We shall now, in course of time, be able to 
gauge the value of an underground route. 

We do not know how it is, but though the Telegraph De- 
partment deals annually with more work, the receipts increase, 
and one would say they must possess a margin of profit over 
the increase of expenditure ; yet the result, from a commercial 
point of view, is unsatisfactory. Again we are told of a loss 
on the telegraphs of £140,714. The Post Office Depart- 
ment, as a whole, earns on the year a profit of £3,893,823, 
a magnificent sum, speaking volumes for the progress of the 
country; but it is reduced by this said loss on the Telegraph 
Account by £140,714 to £3,753,109. One would imagine 
that, increasing as is the telegraph business year by year, the 
time had arrived when it would be a paying service. The 
statistics furnished, however, seem to forbid all hope of any 
such result. The percentage of combined salaries and wages 
to combined revenue has increased from 38°66 in 1886-7 to 
45°62 for 1896-7, and the percentage of combined salaries 
and wages to combined expenditure has increased for the 
same period from 50°94 to 60°70. On the other hand ihe 
increase in the total number of telegrams on the number 
rendered for the year 1886-7 has been 58 per cent., and the 
percentage of increase on the total value of telegraph work 
performed, 43. 

The remarks of the Postmaster-General in relation to the 
findings of the Committee appointed by the previous Post- 
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master-General “to inquire into the remuneration, prospects, 
and conditions of employment of any classes of servants of 
the Post Office, other than the clerical staff in the chief 
offices,” will no doubt prove of interest. We quote the 
following :— 

It is with great satisfaction that I have seen the acceptance of the 
whole scheme proposed by the Committee and recommended by 
myself, even though the immediate cost to the taxpayers is estimated 
to be nearly £139,000 a year, and the ultimate cost nearly £275,000 
a year, 

have noticed with pleasure that the Committee acquits the higher 
officials of the Department of favouritism in the matter of promo- 
tion, and of unfairness and undue severity in awarding punishments 
and in enforcing discipline. Ido not imagine it possible that any 
Postmaster-General, knowing the care exercised in such matters, 
could have supposed for a moment that ch of this kind were 
well-founded, but it is none the less satisfactory that their refutation 
should be authoritatively placed on record. The Committee add that 
in so large a service individual cases of favouritism must occur, but 
they find no want of vigilance in the heads of the Department to 
prevent such occurrences, and your Lordships may rely upon the con- 
tinuance of all possible care in this respect. 

Again, the Committee reject any general charge of overcrowding 
post offices, or leaving them in an insanitary condition, though they 
observe that, in some few cases, owing to the rapid development of 
the work and increase of the staff, matters may not be in all respects 
satisfactory. . ... The state of the Genersl Post Office (East) is 
engaging my earnest attention, and no time will be lost in devising 
and applying the necessary remedies, which must, however, in any 
case, take considerable time to carry out. 

The rapid development of Post Office work in recent years has 
undoubtedly been the cause of many of the difficulties which have 
arisen in the organisation of the staff. 





AN EMERY WHEEL MACHINE FOR 
COMMUTATORS. 





Wuat is more irritating to the electrical exgineer respousib'e 
for the the generation of electricity for public and private 
use, particularly at a constant pressure, than continual 
sparking at the brushes by reason of flats on the commutator ? 
Of late years several remedies have been tried with more or 
less success in mitigating this evil, such as the application of 
various mixtures of lubricants and conducting agents, 
but these as a rule only afford temporary relief, and the time 
soon comes when the application of emery paper or a smooth 
file is necessary. 

This cycle of operations continues to go on until the 
surface of the commutator, which becomes day by day 
more untrue and elliptic with use, is subjected to the slide 
rest and turning tools. 

In the case of small armatures, their removal for the 
treatment of the commutator in the lathe is often a matter 
of comparative ease and the result cannot be improved upon 
by any alternative method, but in the case of larger armatures 
their removal is unpracticable withont taking into con- 
sideration the question of expense. Accordingly, holes are 
drilled and tapped in the dynamo bedplate to receive the 
bolts holding the framework of the slide rest in close 
proximity to the commutator, and turning is then proceeded 
with under difficulties. 

Without deprecating this method too roundly, it must be 
admitted by those who have been driven to adopt such a 
method that it is a clumsy and imperfect one, partly due to 
the time and labour expended, but chiefly to the irregulari- 
ties of speed obtained when the cut of the tool is increased 
or diminished. Herein lies the chief difficulty, ever likely 
to increase with the demand for high speed engines and 
direct coupled dynamos. 

The accompanying photographs show an emery wheel 
machine mounted on a special bedplate, which is clamped in 
position to the bedplate of a Willans engine and dynamo 
set (250 H.P.), and also the general appearance of the 
machine when detached, showing adjustable pedestal to 
relieve any jarring of the bedplate. 

The emery wheel, 12 inches in diameter, is driven by a small 
motor, mounted on a suitable base, by means of a narrow 
belt passing over the emery wheel pulley, which in this case 
18 2 inches wider than the commutator. 

The spindle is mounted on two pedestals with swivel 
bearings, and is free to move in either direction relatively 
with slide-rest through pulley bearing, and being held in 
position by collars on either side of slide-rest bearing, can be 








rotated with equal freedom whether parallel with centre line 
of armature or not—hence the emery wheel can be brought 
to bear on the commutator at any point in its width. 

The pulley is keyed to the shaft in which is cut a lengthy 
slot, in order that it can be set to suit the width of commu- 
tator and at the same time reduce undue strain on the shaft 
by minimising the distance between the bearing and travel 
of belt. 

The motor is wedged or bolted in a suitable position with 
the belt slightly taut—the former method is preferable in 
central stations—and any undue slackness of the belt when 
in operation can be remedied by readjustment of wedges or a 
simple belt tightening gear. As a rule neither of these 
precautions are necessary. 

When the dynamo and emery wheel are run up to speed, 
necessarily rotating in the same direction, the latter should 
have a slight clearance from the commutator, and the cut 
then adjusted gradually. 

A special form of wheel is used for soft metal work, pre- 
sumabiy a compound of emery and stone, the peripheral 
speed of which is limited to 4,000 feet per minute. It is 


_ alt = 


bevelled on one side to a thin edge, is used perfectly dry, and 
different sizes and grades can be substituted with perfect 
facility. A fine grade emery wheel is used lastly for 
polishing. 

The commutators of the continuous current dynamos for 
high and low tension working submitted, after some three 
years’ central station wear, to the treatment of this machine, 
show that this method has been entirely successful, 
both as regards convenience and time, particularly 
the latter, since no holes need be drilled in the dynamo bed- 
plate for fixing the machine rigidly; the turning can be 
entrusted to any workman accustomed to the careful treat- 
ment of dynamos, and the result will give assurance to the 
engineer that the labour, expended in a few hours from start 
to finish, has not been wasted in vain. 
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The machine was designed by Mr. H. H. Perry, Chelsea 
Electricity Supply Company, and constructed by Messrs. 
Honeywood & Austin, Globe Works, Harleyford Road, Vaux- 
hall, who are busy in executing orders for similar machines. 

A slight modification. only is required for the fixing of 
this machine to high pedestal dynamos and rotary trans- 
formers, while special motors can be fitted to drive the emery 
wheel shaft direct, but with the latter arrangement the cost 
of the machine is, in consequence, greatly increased. 











THE HARTFORD ELECTRIC LIGHT AND 
POWER PLANT.* 





Wira the completion of the new plant of the Hartford 
Electric Light Company and the leasing of the old plant of 
the Hartford Electric Light and Power Company, the 
citizens of Hartford are able to boast that they use more 
electric light and power than any other city in the United 
States and that they have one of the best electrical systems 
on the continent. 

The original dam on the Farmington River was built in 
1889. The site was 10°8 miles distant from Hartford, and 
ut that time the success of long distance power transmission 
was somewhat problematical. The dam, 18 feet in height, 
was accordingly built of wood, with a vertical face and 
wooden abutments. When it was decided to enlarge the 
electrical system of the city last year, five feet were added to 
the height of the dam, bringing it up to 23 feet, and the 
wooden abutments were replaced by a solid construction of 
granite. The water is led through four pairs of 36-inch 
horizontal turbines by means of large steel flumes 8 feet in 
diameter, which pass through the abutment and inclose the 
turbines, as shown in the accompanying engraving. The 
turbines, which are of the McCormick and Rodney Hunt 
type, are arranged in pairs upon a common shaft, the water 
entering at the ends of the casing and ‘discharging centrally 
through a draught tube. The total capacity is 1,600 horse 
power. The'turbines are controlled by Lombard governors, 














governor automatically releases the compressed air and shuts 
down the gates in a few seconds’ time. Two pairs of tur- 
bines are belted to each generator, the generator pulley being 
double crowned for this purpose. There are two 600-kilowatt 
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STATE STREET STATION LOAD DIAGRAM. 
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22-pole generators made by the Westinghouse Electric and 
Manufacturing Company. They are run at 325 revolutions 
per minute, and the frequency of the current is 60 cycles 
per second. 





Starz StREET StaTion.—RotTaky TRANSFORMERS, SWITCHBOARD, AND STORAGE BatTERIEs. 


which compress air into a receiver for use in shutting down 


The current at 500 volts is raised in transformers to 








10,000 volts for transmission to the city, 10 8 miles distant. 
It is brought in over six No. 0 copper wires, whose com- 
bined cross section is about } of a square inch. It was 
decided to use six wires in place of three in the three-phase 


the gates, should the load be suddenly taken off during 
operation. If the turbines should commence to race, the 
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transmission (two being connected in multiple on each phase), 
because by this arrangement the lines used in the former 
plant could be utilised with better economy. At a distance 
of a little over half a mile from the Pearl Street station, in 
Hartford, the wires are carried underground and connected 
to three No. 0000 cables which run direct to the station. 
The loss of power in transmission is less than 10 per cent. 
for the 10°8 miles. By reference to the engraving of the 
power station at Farmington, it will be seen that the power 
is transmitted from 
the turbines to the 
generators by belt- 
ing, the distance 
between the respec- 
tive shafts being 
50 feet. Asa strik- 
ing illustration of 
the relative ecc- 
nomy of electric as 
compared with belt 
transmission, it may 
be mentioned that 
the loss in this 50 
feet is 10 per cent., 
or equal to the loss 
on the whole 10°8 
miles of electrical 
transmission. The 
lines are protected 
from lightning by 
banks of Warts 
arresters and choke 
coils. The former 
are mounted in 
racks, one rack 
being placed in each phase of the circuit both at Farmington 
River and the Pearl Street station. 


At Pearl Street station the 10,000 volt three-phase current,- 


which was used for the long distance transmission as being 
best adapted for the work, is reduced to two-phase, 2,400 
volt current. Here the electric energy is used in three 
different ways :— 

1. It supplies current to the alternating current lighting 
and power system of the city. 

2. It supplies current to the rotary transformers at the 
State Street station. 

3. The current that is not used for the above purposes 
operates a 600-kilo- 
watt motor at the 
Pearl Street station. 

In the alterna- 
ting current distri- 
bution at Pearl 
Street mentioned 
above the lighting 
circuits are run at 
1,200 volts, on the 
single-phase system, 
and the light and 
power circuits at 
2,400 volts on the 
two-phase system. 
Under the present 
system the current 
that is not derived 
from the Farming- 
ton power house is 
furnished by the 
engines and gene- 
rators at Pearl 
Street, which were 
formerly the pro- 
perty of the Hart- 
ford Electric Light 
and Power Com- 
pany. This plant consists of a 1,600-horse-power Cooper- 
Corliss compound condensing engine belted to one end of a 
shaft at the other end of which is a 600-kilowatt Westing- 
house generator. This line of shafting serves also to operate 
the series-arc dynamos and two 200-kilowatt generators that 
supply current to one of the suburban street railways. 


TURBINES AND GENERATORS aT FaRMINGTON RiveR Power Hovss. 





PEARL STREET STATION. 





The 600 kilowatt generator may operate either as a motor 
or a generator. It is at all times connected with the switch- 
board, so that when the water power is not equal to the 
demands of the alternating system (as often occurs during 
the hours of maximum load) the motor at once becomes a 
generator driven by the engine and supplies current in 
multiple with the Farmington power house generators. In 
the summer time the plant at the river can only be run for 
12 hours out of the 24, and during this period the steam 
power plants acts 
as an auxiliary. 
Moreover, in case 
of a breakdown of 
the water power, 
the same plant 
would be available 
to furnish the city’s 
needs. 

The presence of 
the 600-kilowatt 
motor in the station 
also allows the volt- 
age to be varied on 
the alternating 
system without re- 
ference to the power 
station. The volt- 
age may be made 
to vary through a 
wide range by vary- 
ing the field excita- 
tion of the motor, 
and this is done by 
introducing a lag- 
ging current into 
the transmission line. An induction motor serves to start 
the 600-kilowatt motor, the former being thrown out of 
the circuit as soon as the correct speed is obtained. As the 
motor is built to work at a 2,400-volt pressure, no epecial 
transformers are required when it is operated as a generator. 

The State Street station, of which we present an interior 
view, is said to contain the largest storage battery in the 
United States. At the far end of the room will be noticed 
the large marble switchboard, which is 8 feet in height, and 
when completed will measure 50 feet in length. To the left 
are the two rotary transformers and behind the switchboard 
are four stepdown static transformers. The 2,400-volt 
current which is 
delivered from Pearl 
Street station is 
received by the 
rotaries and their 
accompanying 
transformers, which 
change it from 
alternating two- 

hase and deliver 
it as 240-volt direct 
current to the three- 
wire system. 

The current re- 
ceived from Pearl 
Street station is 
controlled and re- 
corded on the panel 
on the left. Upon 
another panel are 
the switches and 
meters which re- 
ceive the current 
from the rotary 
transformers. They 
are provided with 
automatic circuit 
breakers, which 

revent the pressure from rising above a certain point. 
he tall metal frames standing up above the switchboard 
at the centre contain vertical screws, by means of which 
“end cells” in the storage battery can be cut in or out of 
the circuit, according to the variation of the demand. On 
each side of this regulator are the diecharge panels. To the 
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right again are the switches which control the underground 
feeder circuits. 

The storage battery, manufactured by the Electric Storage 
Battery Company, of Philadelphia, contains 130 cells, 65 on 


each side. The cells are made of oak and are lined with 
lead, and each cell contains 31 negative and 30 positive 
plates. The negative plates are of the chloride type, the 
‘positive plates being the Manchester type of Planté plate. 
The capacity of the battery is a discharge of 1,700 amperes 
on each side for five hours. The total weight of the cells 
is 300 tons, and each cell measures 2 feet x 5 feet x 4 feet 
high. When the battery was erected it took 10 car loads, or 
180,000 Ibs., of sulphuric acid to charge it. The switch- 
board connections are arranged so that the battery is at all 
times connected with the distributing bus bars, whether it 
is charging or discharging, or when the battery and rotary 
are supplying current in multiple to the lines. As a result 
of the connection of the alternating to the direct current 
system through the rotary transformer, the battery is able to 
provide for fluctuations in either of the systems. 

The accompanying load diagram will assist the reader in 
understanding the part played by the storage battery in the 
Hartford system. The figures on the vertical scale show 
the amperes and the horizontal scale the time for 24 hours 
on December 12th, 1896. The battery has a capacity of 
500 horse-power for five hours. It is capable of running 
1,000 incandescent lamps for 34 hours, or 34,000 lights for 
one hour. The shaded space marked A shows the current 
that was discharged into the battery from the wire through 
the rotary transformer. The space marked B shows the 
current that was sent direct from the transformers to the 
lines, and that marked c indicates the current sent into the 
lines from the battery. It will be seen that from 12 p.m. to 
6 a.m. the consumption was about 350 amperes. Between 
6 a.m. and 8.30 a.m. it rises rapidly to over 1,500 amperes. 
At about 8 a.m. the current from the Farmington River 
station, which has been passing into the battery, temporarily 
assists the transformer current, as shown by the horizontally 
shaded portion of the diagram at the top, at this hour. The 
demand then drops slightly until near noon, when it falls 
suddenly to 750 amperes. his is caused by the large 
number of lights and motors that are shut off for the dinner 
hour. The surplus current meanwhile flows into battery. 
From 1 p.m. to 3.30 p.m. the whole of the Farmington 
current goes to the lines. From 38.30 p.m. to 11 p.m. the 
lines draw all of their current from the battery, and at 11 p.m. 
the charging of the battery again commences, and the cur- 
rent for the lines is drawn from the transformers. By 
3.30 p.m. the battery will be fully charged and the 1,000 
horse power from Farmington River can be utilised at Pearl 
Street station. With the battery at State Street fully 
charged, the Farmington current running the Pearl Street 
generator and the Pearl Street engine also running, the total 
horse power available would be about 3,000. 

We are indebted to Mr. William Lispenard Robb, the 
electrical expert of the company, and Mr. R. W. Rollins, 
superintendent of the works, for courtesies extended during 
the preparation of this article. 








MANCHESTER ELECTRIC LIGHTING AND 
TRACTION. 





THE following is a brief and general report of the deputation 
recently appointed to visit the Continent on the results of inspection 
of Continental stations :— 

The object of the inspection was to ascertain the latest Continental 
practice in electric lighting, and to learn the extent to which elec- 
tric traction was used,and the various methods by which it was 
applied, and especially if possible to ascertain how the problem of 
supplying current for both lighting and traction was dealt with. 

The first point which stood out prominently was the employment 
of slow speed dynamos, coupled directly to slow speed engines. 
This praciice is almost universal on the Continent, there being very 
few instances of belt or rope driving. Secondly, it was clear that 
the tendency was to have few machines of very large power rather 
than a number of saiall machines. In this connection, it is satis- 
factory to note that the new generator of 2,500 H.P. now on order for 
the Electricity Committee is on these lines, and, indeed, is an advance 
on anything seen on the Continent, since the number of bearing 
surfaces is considerably reduced by placing the dynamo between the 
high and low pressure engines, while in point of size it is two anda 
half times as large as any seen, 


As regards boilers. Tubular boilers were almost universally 
employed, but on the other hand, it was in nearly all cases stated 
that the reason for this was economy of space, and that boilers of 
Lancashire type would be preferred on other grounds. This also is a 
satisfactory confirmation of the soundness of the work already done 
at the electric light station in Manchester. 

One result of the investigation is to show that electric traction 
is fast superseding all other means of hauling trams. Wherever 
electric traction has been introduced on a small scale, the system ig 
being largely extended, and the use of horses is being entirely 
abandoned. Electric traction is not only preferred to horse traction, 
but to all other forms of mechanical propulsion, even the Serpollet 
steam system in use in Paris, and which appeared so promising, is 
being abandoned in favour of the electric system. 

The essential elements common to every system of electric trac- 
tion are an electric generator driven either by steam or water-power, 
and an electric motor fixed upon the tramcar geared to the axle of 
the wheels, and causing them to revolve; the difference between the 
various systems of electric traction is comprised in the various ways 
of establishing the connection between the generator and the motor, 
The most direct and simplest method consists in connecting one pole 
of the generator to the tramlines, and the other to a wire suspended 
over the middle of each track, and carried on insulated supports. 
This system is known as the overhead trolley system. 

Next in order of simplicity and directness comes the underground 
conduit system. In this, each pole of the generator is connected to 
au insulated conductor carried in a concrete culvert beneath the 
roadway. Connection with both conductors is established by means 
of a contact making device known as a “ plough,” which enters the 
culvert through a slot running longitudinally ia the same direction 
as the tramlines. 

The third system is as simple as either of the two preceding ones, 
but it is less direct. It consists in charging secondary batteries or 
accumulators from the generator, which accumulators are fixed on 
the car, and afterwards give out current to the motor on the car. 
The electrical energy is thus stored in the accumulators, and no 
direct connection is necessary between the generator and the motor. 

The fourth system is that known as the closed conduit system. In 
this, one pole of the dynamo machine is connected to the rails, and 
the other is connected in succession to a series of metal plates 
between the tramlines, the connection being established auto- 
matically by the car as it moves onward. This system is as direct as 
the trolley or slot system, but it is much more complicated, and is 
very liable to become deranged. 

All systems of electrical traction fall broadly under the four heads 
named above, but there are endless differences in detail. Thus, with 
the trolley system the overhead wire may be supported on posts 
fixed either in the middle of the roadway or at the side, arms pro- 
jecting from the posts over the tracks; or it may be carried on wires 

nown as span wires, stretched across the track and attached either 
to the buildings or to two posts without arms. The wire may be 
fixed over the centre of the track, or near one side, the latter being 
known as the side trolley system. Contact may be made with the 
wire either by means of a wheel, known as the trolley wheel, carried 
at the end of a long arm fixed on the roof of a car, or by means of a 
metal bow also carried on the top of the car. 

Again, in the underground slot system, the slot may either be at 
the side, one rail forming one side of the slot, or it may be midway 
between the two rails of each track, a third line of metal being thus 
necessary for each track. 

In the accumtlator system, the batteries may be removed from the 
cars for charging, or they may be left in the cars. In certain cases, 
the accumulator system is combined with the trolley system, and the 
accumulators are charged from the overhead wires in those portions 
of the city where it is fixed, while the electrical energy so stored in 
the accumulators is used to run the cars over the lines in that portion 
of the city where overhead wires are not allowed. 

Comparing the advantages of the various systems, there can be no 
question that the overhead trolley system is by far the cheapest to 
construct, costs less for maintenance than any other system, is the 
simplest to operate, and the most easily repaired. It is much less 
liable to interruption than either the underground slot system or the 
closed conduit system. 

The accumulator system is extremely reliable, but the expense 
attendant on its introduction throughout the whole of the system of 
tramways is prohibitive, while if it be adopted for certain portions 
of the city, the working expenses are largely augmented, on account 
of the great weight of the batteries having to be hauled over the 
whole of the lines, whether the accumulators are furnishing current 
or not. 

The underground slot system, though as simple to work as the 
overhead trolley, is very much more expensive, and possesses the 
serious disadvantage that it entails an entire cessation of traffic over 
the portion of line being converted for at least three weeks during 
its construction. The closed conduit system, though very attractive 
in theory, is not at present sufficiently developed to admit of its 
adoption being recommended, as it is not capable of dealing with 
heavy traffic, is liable to fail, and may give rise to shocks fatal to 
animals, and unpleasant to human beings. : 

Inquiry and observation show conclusively that on the Continent, 
wherever possible, the overhead system with either trolley or bow is 
employed. Other systems are only resorted to when the overhead is 
forbidden from esthetic considerations. These considerations doubt- 
less have weight when streets such as the principal streets of towns 
like Paris or Berlin are in question ; but in the case of a great com- 

mercial city like Manchester, where cheap transit is a paramount 
consideration, and where an interruption of the heavy traffic would 
be fraught with disastrous consequences, there appears no necessity 
to insist upon the streets being kept absolutely free from overhead 
wires. Again, the overhead construction has been brought to such a 
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state of perfection, that the objection on eesthetic grounds is extremely 
small; indeed, there are probably not half a dozen streets in the 
finest cities, architecturally speaking, in the world in which it could 
be held to be a disfigurement. Certainly, in our opinion, it would be 
none in the busy commercial streets of Manchester in which the trams 
at present run. ' ; 
. A farther advantage of the overhead system is that it lends itself 
very readily to the combination of street lighting and electric trac- 
tion, since the sgme posts which carry the overhead wires may be 
used to support the lamps without appreciable extra expense. 

Traction by means of accumulators has received very considerable 
development on the Continent, and there can be no doubt that it has 
been proved to be commercially successful as well as practicable, from 
an engineering point of view. At the same time, it is unquestionably 
more expensive than the'trolley system, both as regards capital cost 
and cost of maintenance, the latter being. very heavy indeed. 

Passing on; now, to the question of the supply of current for both 
lighting and traction purposes, there can be no question as to the 
economy of combining the two. In the first place, the traction load 
is one extending over long hoprs, and the machinery used for the 
production of current for this: purpose ean be looked after by the 
same men, who must of neceagity be in attendance ready to run the 
lighting plant if required. Pyrther than this, by combining the two 
stations, there need not be go many machines held in reserve, since 
the reserve machines can be gommon to the two systems, it being 
extremely improbablé: that. there would be a breakdown on the 
lighting and traction machineg’at the same time. The same remark 
applies also to the boilers, gnd another very large source of economy 
arises from the fact that the aga from radiation from the steam pipes 
ean be very greatly reduced by aupplying both sets of engines from 
the same steam range. This my may not at first sight appear 
important, but as a matter.of faot the loss from radiation from steam 
pipes is extremely large, and this alone would warrant the combina- 
tion of the two stations, ‘Other sources of economy are management 
and saving of land by the qdncentyation of the plant. 

The plant already put down at the generating station in Manchester 
is exactly suited to the produdtion of current for electric traction, and 
by far the greater propartion: of the tramlines could be worked from 
the existing site.. Some of the longer lines, however, could not be 
worked directly from the present station, but the provision of current 
for lighting purposes over 80 an area as that of Manchester, 
together with those ‘of the outlying districts, which have already 
agreed to take a supply from the city, necessitates a high pressure 

nerating station, and this would enable the question of electric 
Faction to bé dealt with with perfect ease over the whole of the 
tramway system. The scheme by which the engineer proposes to deal 
with the problem has already been set forth in his preliminary report 
of Augnst. 18th, 1897, and it is interesting to note that this 
system is that most largely.used on the Continent, viz , high pressure 
generation with rotary fransformers delivering continuous current 
for lighting and traction.. This eo is working with apparently 
great success at Rome, Buda Pesth, and Milan, while it is just on the 
9 9 of being put into operation at Hanover, and a similar scheme 

been adopted for Munich. . 

To sum up, it would appear that the overhead trolley system with 
span wires ‘attached to posts fixed along the sides of the streets is 
the most suitable for Manchester, and these posts could be con- 
veniently uged.to carry electric arc lamps for lighting the principal 
thoroughfares, The greater part of the current for working the tram- 
ways would be supplied from machinery erected on the land already 

urchased in Bloom Street adjoining the existing station, and also 

m the present plant, while those lines which are situated at too 
great a distance from the generating station would be supplied from 

the new high pressure generating station, which is necessary for the 
lighting of the whole city area. 

Electric Lighting.—The deputation were much impressed with the 
large amount of street lighting to be found in the Continental cities. 
Not only in the cities which were visited, but it was noticed that 
most of the small towns passed through en route were lit with arc 
lamps, showing that electric: street lighting was being almost 
universally adopted. Railway stations of moderate size were nearly 
all lit with arc 8. 

The systems of ‘arc lighting in the streets depend entirely on the 
width and character of the streets or squares to be lit, and no rule 
can be strictly laid down. It was evident, however, that where 

ssible the various cities were adopting arc lamps in the centre of 
he streets, suspended by cross ‘span wires fixed by rosettes to the 
buildings on’each side, of from span wires fixed from vertical posts 
on each side of the street, the arc-lamps being drawn to the side of 

b= street and lowered down to the footpath for cleaning and re- 


Where tramlines were laid, the general rule was for posts to be 
fixed with arc lamps fixed vertical on posts or overhanging from the 
curved head of posts, In: several of the cities visited, these side 
posts have simply taken. the place of the gas lamps which have been 
removed, : In cities where rosettes are fixed to the buildings, and 
A a wires and centre lamps, the footpaths are left free from any 
: ; ction whatever. This wag specially noticeable in Milan and 

ologne. 7 

The deputation strongly recommend that street lighting by electric 
arc lamps be extended in Manchester for the winter of 1898-9. They 
recommend that Downing Street, London Road, Piccadilly, Market 
Street, Victoria Street, and Great Ducie Street as far as the Assize 
Courts, as far as Peter Street, Peter Street and Oxford 


Deansgate ; 
Street to All Saints, Portland Street, Whitworth Street, Princess 
Street, to Albert Square, John Daiton Street, and King Street, be 
equipped with arc lamps. . 
That in view of the introduction at an early date of electric 
ee for tramway purposes, the system of arc lighting should be 
48 Tollows;:— 


Where the tramlines are laid, steel posts should be erected on each 
side of the street with arc lamps fixed on eame. 

That the steel posts should be prepared to receive cross span wires 
to carry the overhead trolley wires if the overhead system is adopted 
in Manchester. 

In the streets where there are no tramlines, the arc lamps to be 
suspended in the centre of the streets and carried by span wires. 
These span wires to be ‘ixed by rosettes to the sides of the buildings 
if permission can be obtained from the tenants and landlords, and if 
the permission cannot be obtained, steel side posts be erected, and 
the span wires be carried from them. 

Generating Stations and Installations.—The deputation were much 
impressed with the manner in which the electric installations in the 
various cities had been carried out. The workmanship and design 
of the engines and electric appliances were extremely good, and silent 
working and a running seemed to be the o:der of the day. It 
was evident that cleanliness of machinery and buildings were made 
a special object of the managemant. 

Future Extension of Plant.—That as the whole City of Manchester 
and some of the outlying districts have to be lit by electric light 
under the Act of Parliament, and that the information gaiued by the 
deputation during their recent visit to the Continent has shown them 
clearly that the current can be transmitted long distances without 
much loss of current by several sys*ems, steps should be at once taken 
for the acquiring of a site for a new generating station, where land 
is cheap, and water convenient for condensing purposes. This gene- 
rating station to be utilised both for lighting and traction purposes. 

This report, which is dated October 11th, is signed by 


Lioyp Hiaerinsortom, Chairman Electricity Committee. 
Joun Paytain, Deputy-chairman Electricity Commitee. 
C. H. Worpincuaw, City? Electrical Engineer. 


October 11th, 1897. 








RHODIN’S ELECTROLYTIC SYSTEM. 





At the invitation of the Commercial Development Corpora- 
tion, Limited, we had the pleasure of inspecting Mr. Rhodin’s 
electrolytic apparatus at the Savoy Hotel on Tuesday last. 

The advantages claimed by the inventor are :— 

“The process is a continuous one with a single anode 
chamber, costs less to construct, and gives results which far 
exceed any existing process. 

“The construction of the apparatus is such that it lends 
itself perfectly to the application of heat, a most important 





Pran. 


point, because the quantity of work which can be accom- 
plished by the current when the electrolyte is hot is very 
much greater that when used on cold solutions. 

“The total absence of any rocking motion, no pumps, or 
circulation of mercury. 

“ There is practically no loss of mercury. 

“The cheap construction of the apparatas. 

“ The high efficiency obtained. 

“ The low potential necessary to effect decomposition. 

“The ease of renewal of anodes, and the minimom 
destruction of same. 

“ The apparatus, in addition to its ase for the extraction 
D 
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of metals, soda, potash, and other alkaline salts, can also be 
successfully used for the electrolytic production of a large 














SECTION. 


number of other chemicals, such as nitric acid, chloroform, 
naphthaline, nitro-benzol, aceto-acetic ether, &c.” 
By Rhodin’s apparatus it is held that the percentage of 
chlorine has been 
raised to 37 per 
cent., the highest 
quality produced by 
the old and expen- 
sive chemical pro- 
cess. 
The apparatus 
was shown in opera- 
tion at the demon- 
stration on Tues- 
day, and though it 
was smaller than 
will be used in every oN 
day work it was se 
sufficiently large to 
show the operation 
of the apparatus. 
The external view 
and the diagrams 
show the apparatus 
in detail. 
The cell consists 
of an outside shal- 
low dish or contain- 
ing vessel, made of 
cast or wrought- 
iron, as seen at D D 
in the drawing. 
This drawing is 
diagramatic and is 
not intended to 
exhibit the method 
by which the brine 
and caustic solution 
is run into the 
vessel and drawn 
out of it. Inside 
this iron vessel, D D, 
there is another 
vessel made of pot 
or earthenware, 
which consists of 
an inverted portion, 
from the bottom of 
which a series of 
open tubes project, the edges of which pass down beneath 
a layer of mercury, m, which is placed in the bottom 
of the iron vessel, DD. In the top of this earthenware 
vessel there is a cylindrical opening or tube, 0, which 








RHopIN’s APPARATUS. 


has at the top a water seal, ss. This cylindrical pipe 
is made to revolve on its centre axis, so that the whole 
of the inverted vessel is carried round the central axis of this 
pipe, which is kept in its place by a bridge, £, which spang 
the upper portion of the containing vessel, D D. The revo- 
lution of this vessel is accomplished by means of a wheel, w, 
which works into a worm, w’, and which is driven by a belt, 
K K, from any suitable source of power. The top of this 
cylindrical vessel is divided into six or more compartments, 
each of which is perforated by a number of holes, through 
which carbon cylinders, c c © C CC C 0, are inserted. 

In large sized cells these triangular compartments may be 
made separate, and enclosed in an iron frame. The carbons 
are cemented in by a layer of cement, which fills the top of 
these triangular compartments level with the projecting rim 
at’ A. Immediately beneath the collar of the girder, & x, 
which carries the tube, 0, there is a ring of metal, F, which 
is carried round when the vessel revolves. All the carbons 
are connected up to this ring, F, by suitable metallic leads, 
% %y Which are in electrical connection with the carbon cylin- 
ders. A brush,’B, slides on the ring, F, and connects the 
carbons by a lead, L, with a positive pole of the dynamo, 
or other source of electricity. The negative pole of the 
dynamo is connected to the outer containing vessel, », by 
the lead, L. 

The action of the cell is as follows. The layer of mercury, 
M, forms a lute or seal with the downward projecting edges of 
the inner earthenware vessel, A, so that when the inner vessel 
is filled with brine, R, and: the outer annular space, N N, is 
filled with pure water, no connection between the liquid con- 
tents of these two portions of the cell can possibly take place. 

When the elec- 
tric current passes 
through the-cell the 
current passes from 
the lower end of the 
carbon cylinders to 
the surface of mer- 
cury, M. The chlo- 
rine is given off at 
the surface of the 
carbon poles, and 
is carried away 
through the central 
tube, 0, and the 
hood, «G, to the 
bleaching powder 
chambers. The 
sodium amalgam 
forms on -the sur- 
face of the mercury 
in the inner portion 
of the vessel at the 
bottom surface of 

the brine, . 

asses, partly by 

Aiffasion ad partly 

by the mechanical 

agitation of the 
mercury occasioned 
by the revolution of 
the inner vessel, to 
the outer annular 
space, N N, where 
the layer of water, 
. Vv, extracts the 
sodium in.the form 
of caustic soda. 

The mechanical 
agitation is assisted 
by placing radiating 
vanes in the bottom 
of the containing 
vessel, which are 
represented in the 

diagram at H 4, 

and these conduct 
the mercury to the outer edge of the vessel. : 

In: actual working the iron containing vessel, D D, 1s 
heated externally te such a temperature that the liquid 
contents of the cell are raised to a little short of boiling 
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int, and this is claimed to not only prevent the absorption 
of a large amount of chlorine in the brine, but also to in- 
crease the efficiency of the water in taking ont the caustic 
from the amalgam and reducing the electrical resistance of 
the liquid film between the lower surface of the carbon 
cylinders and the surface of mercury. 

The efficiency of the cell is claimed under suitable condi- 
tions to exceed 95 per cent. of the theoretical ampere hour 
output. There can be no denying the ease with which the 
cells can be examined, and the parts renewed if necessary, 
and the simplicity of action is most marked. 

There is practically no loss of mercury, and as it is entirely 
under the surface of the liqnids, and never requires to be 
disturbed, and the hydrogen is given off on the inner surface 
of the iron containing vessel, there is no mercury vapour 
found to be injurious to the workpeople. It is said by the 
inventor that as the caustic only comes in contact with iron 
which is insoluble in it, the caustic liquor is perfectly pure, 
and can be raised in density up to, commercially, 30 per cent. 
before it is drawn off, and this saves a large amount of fuel 
necessary for further concentrating it. 

The flattering remarks made by various experts on the 
Rhodin’s apparatus leads one to expect some startling results. 
We shall watch the commercial development of the process 
with considerable interest. No actual figures were given at 
the demonstration to show the productive powers of the appa- 
ratus, but no doubt these will be forthcoming. 








THE THUNDERBOLT GOVERNOR. 





We have recently had brought before us a most ingenious 
system of governing, which seems to merit the most careful 
attention of all those concerned in the nice regulation of 
engines, no matter for what purpose they may be used. 

The governors are divided into three classes. One is for 
controlling any kind of marine engine so that it will run 
smoothly and at any desired speed, to which it may be 
adjusted at pleasure, whilst the engines are running, no 


pating it in head seas; also, should the propeller or engine 
shaft break whilst in action at any time, our emergency gear 
will act automatically and stop the engines. 

Another is for controlling any desired adjusted uniform 
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speed of any kind of stationary and electric engines or tur- 
bines, notwithstanding variation of loads, and for stopping 
the engine when an accident occurs. 

The third being for controlling electrically 
the speed of engines and electric power supply 
motors, so as to automatically compel the 
engine or motor to increase speed when in- 
crease of load is switched on, and to decrease 
the speed when the current is switched off 





any part of the circuit, thus preventing exces- 
sive and damaging current pressure on the 




















circuits and plant, likewise saving fuel, wear, 
tear, and labour. 

The first type is an air-compressing gover- 
nor, in which air pressure is utilised to 
operate the throttle valve. An increased 
speed of engine causes an increase of air 











pressure in a duplex air-compressing pump, 
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Fig. 1. 


matter whether in head sea, following sea, or beam sea, or 
whether the vessel is floating light or is heavily loaded; the 
patent regulator of speed provides convenient ‘adjustment to 
meet all contingencies, and to ‘prevent racing: by antici- 





which has the effect of compressing a spring 
in a governing cylinder, and thereby closes 
the steam throttle valve of the engine by 
means of a lever connection; when the air 
pressure is reduced the spring in the govern- 
ing cylinder forces down the piston and 
opens the throttle valve fully, or partly. 
+ This type of governor is mainly employed 
.for marine engines, and as there. is nothing 
electrical about it, there is no necessity to 

$6 describe it in detail. 

° When the air-compressing governor is to 
be employed to control the engine or motor 
of an electric power or lighting plant, the 

’ pressure controlling device, illustrated in 
fig. 1, is employed and is connected with 
the governor. The air pumps which receive 
their motion from the engine, the speed of 

: which is to be regulated, will take in a supply 
of air and discharge same into the pipe or passage, K, thence 
to the governing cylinder. The amount of escape of air 
through the port, o','and consequent pressure of the air upon 
the piston is controlled by the increase or decrease of the 
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amount of load or number of lights in the system; for 
instance, if a number of lights in the circuit be suddenly 
switched on, a decrease of current will pass through the 
solenoid coil, s‘, and consequently less attractive force will be 
exerted on the core, s, thus allowing the spring, T, to act to 
arise one end of the lever so as to lower the valve, Q, and 
open the port, o'. An increased escape of air thus takes 
place through the port, o', and consequently a reduced pressure 
is exerted upon the throttling piston, which will then move 
forward, owing to the pressure of the spring, which encircles 
a rod, thus actuating the said rod to open the throttle of 
the engine or motor and cause an increase of speed of the 
engine which will be communicated to the dynamos. With 
a switching off of lights the reverse action takes place. 

If the current be suddenly cut off from the circuit, owing 
to breakage of belting or circuit, or any other cause, the 
safety appliance, shown in fig. 1, will come into operation, so 
as to prevent the racing away of the engine. In such case 
the pull of the core, s, is relaxed, and the spring, T, causes 
one end of the lever, R, to jump up, and with it the rod T*, 
which then strikes arm T* and releases the hook T? from the 
frame T!, thus causing that end of the lever, Rr, to drop by 
the force of gravity and so close the port, o'. The air- 
pressure on the piston is thereby increased and forces the 
piston and rod back, completely shutting the throtile valve 
so as to stop the engine, 

The third typ> is an automatic adjustable electric 
governor for controlling the speed of engines and other elec- 
tric motors, directly or indirectly by electric motive power. 

The modus operandi of this invention is described as 
follows :— 

Assume the appliance to be connected up with the inlet 
pipe, E, fig. 2, connected to the steam boiler or other source 
of motive fluid to the pipe, F, supplying the dynamo engines. 
If the apparatus be at work and an additional number of 
lights be switched on the circuit it will immediately cause a 
decreased current to pass through the coil, H, and conse- 
quently a less attractive force will be exerted on the core, G, 
thus allowing the spring, K, to act to raise such core partially 
out of the coil. This action will raise one end of the lever 
A, which fulcrumed at a! and with it the piston rod c! and 
piston c thus opening the ports p' in the cylinder p, and 
allowing an inrush of steam or other motive fluid into the 
engine cylinder through the pipe, Fr. The speed of the 
engine will thereby be increased, so communicating to the 
dynamo an increased speed of electrical supply to maintain 
a greater number of lights on the circuit. 

On shutting off a number of lights a reverse action will 
take place, that is the core, a, will be drawn down, and with 
it the lever, A, 80 lowering the piston, 0, and proportionately 
closing the ports, p!. 

If the current be suddenly cut off from the circuit the 
safety appliance will come into operation, so as to prevent 
the racing away of the engine. The ull of the core, G, will 
then be relaxed, and the spring, xk, will cause same to jump 
up, and with it the rod, N, secured to the lever, 4, so causing 
said rod, N, to strike the pin, L, and to turn it on its fulcrum, 
1’, thereby releasing its opposite end from engagement with 
the slotted frame, K!, which, now released, drops, and with 
it the end of lever, a, thus causing the piston, c, and rod, 
c!, connected to the lever, to close the ports, p', and thus 
stop the further supply of fluid to the engine. ss is a sliding 
= valve for shutting off steam by turning the wheel, w. 

he Thunderbolt system of governing is being used on 
one of the engines of the Liverpool Overhead Railway, and 
is giving great satisfaction ; it is moreover highly spoken of 
by Lord Kelvin and other prominent engineers. 





REVIEWS. 


First Principles of Electricity and Magnetism. By OC. H. W. 
Bicas. Published by Biggs & Co., London. Price 3s. 6d. 


We regret the insertion of the notice of this book which 
appeared on pp. 581—2 of, our issue, October 22nd, 1897 ; 
and desire to unreservedly withdraw that notice, feeling after 
a further examination of the book that the conclusions of 
the reviewer are not warranted by the extracts and references 
given. We trust our readers will consider the review in 
question as unwritten. 
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Traité Complet d’Electro-Traction. Par ERNEST Grrarp, 
P. Weisstenbruch, Bruxelles. 


This is a book of 624 pages, illustrated with 567 woodcuts, 
by far the most important work on electro-traction hitherto 
published. The author is engineer-ia-chief in the traction 
and construction department of the Belgian State Railways, 
and Chef da Cabinet of the Belgian Minister of Railways, 
Posts and Telegraphs. The work is essentially practical and, 
to use the author’s expression, documentary, giving the sub- 
stance of specifications and records obtained in visits of in- 
spection to installations and trials which the position of the 
author rendered obligatory. It is in fact a technical and 
commercia! exposition of the applications of electricity to 
locomotion, setting forth the various successive steps in the 
progress realised in this direction since the first practical 
attempts in 1879. 

Commencing with the electric motor and the means of 
regulating its action, the author describes the original 
Siemens motors, those of the Sprague and Thomson- Houston 
types, and those worked by accumulators on the Birmingham 
tramway and elsewhere. Passing to the motors with single 
reduction gearing, of trans-Atlantic introduction, the s0- 
called Edison motor of 1891 is described and illustrated, 
A considerable amount of space and illastration is given to 
the Thomson-Houston motors of the types 8.R.G., W.P. 30, 
G.E. 800 (it being explained that the numbers refer to the 
pull in pound at the rim of 32-inch wheel), and to those of 
50 to 100 H.P., all produced after the Thomson-Houston 
Company had merged into the General Electric Company, of 
New York. The tetrapolar Westinghouse motor, with 
removable elements connected to convey the current to two 
brushes only, on the Mordey principle, and the new series of 
motors produced by the same firm next receive consideration, 
as well as the truck motor, said to be due to the Baldwin 
and Westinghouse Companies. The single reduction “Short” 
motor is favourably mentioned, and details are given of the 
Oerlikon motors, and of the 16-H.P. motor of the Allege- 
meine Elektricitiits Gesellschaft. The motors of Elwell- 
Parker type, produced by the Electric Construction Company, 
of Wolverhampton and London, dispensing with any en- 
closing armour, and the tramway motor of the Liége Inter- 
national Company are next described and illustrated. The 
list of simple single-reduction motors is completed by the 
motor of the General Société de |’Industrie Electrique, some- 
what after the Thomson-Houston type, but with some 
interesting modifications; the motors of Siemens & Halske; 
of the Lyons firm of Averly; of the Walker Company, Cleve- 
land, Ohio; of Schuckert, constructed by the Société anonyme 
d’Electricité de Nuremberg; and of Hillairet, with a single- 
coil field magnet. 

Under the section “Transmissions by Conical Gearing,” 
Johnson-Lundell, Sperry, Detroit Electrical Works, and 
Sylvey motors are described. 

A section is also devoted to chain-gearing motors, under 
which is described the Galle chain used on the Bessbrook- 
Newry Railway, and that employed at Blackpool. The 
chain-gearing motors of Siemens and of the Paris-Lyon- 
Mediterranean Company here receive notice. 

The section on transmission by endless screw illustrates 
the system introduced by Reckenzaun in the London and in 
the Marseilles tram cars; the Pendleton and the Holroyd 
Smith motors; the endless screw motor of the Société Elec- 
tricité et Hydraulique of Charleroi; and the locomotive used 
in the Marles mine (Pas de Calais). 

The so-called gearless motors receive full consideration. 
Under this heading come the Short and the Westinghouse 
gearless motors, those of the City and South London Elec- 
tric Railway, and of the Liverpool Elevated Railway, the 
Heilmann locomotive, and that experimentally tested by the 
Compagnie des Chemins de fer du Nord; the motors con- 
structed by the New York General Electric Company for 
30 and 96-ton locomotives; the motor for the experimental 
carriage of the Belgian Government, and the Immish gear- 
less motor for launches. 

Lastly, a section is devoted to triphase motors, first applied 
for purposes of locomotion by M. Heilmann. A motor of 
this type is in use on the Lugano tramway; it is of 20 H.P., 
and was constructed by Messrs. Brown, Boveri & Co. 


(To be continued.) 
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CORRESPONDENCE. 





Municipal Wiring. 


Some months ago (I believe, in November last), you had 
an article in your paper on “ Municipal Wiring,” referring to 
the matter of corporations undertaking private installation 
work, and citing the towns of Leicester and Stafford as 
instances where this was the practice, you remarked : “ If 
the local electrical engineers only knew how, they could easily 
stop this unfair competition.” About this time I made 
several complaints through the Press of the Leicester Corpo- 
ration competing against the local electricians, the result 
being that the Electric Light Committee decided not to allow 
their officials to canvass for orders, but the department might 
undertake private installations, should they be asked to do so. 
Thinking this decision would remove the unfair competition, 
I made no more to do in the matter, but experience has 
taught me that the promises of the electric light committee of 
the Leicester Corporation are not to be depended upon, the 
officials having canvassed, if not so openly, just as keenly as 
before. Now this state of things has, I think you will agree, 
gone a little too far, when I tell you the Corporation are not 
satisfied with getting orders for installations to be connected 
to their mains, but have actually carried out contracts for 
comp'ete installations which are some distance from their 
mains, and which will never require current from them. 

As the electrical undertaking in Leicester has proved most 
disappointing to the members of the profession, as well as the 
ratepayers, the former being subjected to an unhealthy com- 
petition and the latter having to pay for an unprofitable con- 
cern, I am anxious to know how I could prevent the 
Corporation from competing against the — with their 
own money. Trusting to be favoured with the necessary 


information. 
Civis. 





Your correspondent raises a point that has more than one 
side. [t is really a legal question, and the glorious 
uncertainty of the Jaw renders it a difficult and risky thing 
to dogmatically offer an opinion, bat with due modesty the 
following remarks may be tendered. 

If the Corporation is making a loss on wiring the rates 
will suffer, in which case it is very probable that a refusal to 
pay together with the reason—as aforesaid—or the offer of a 
portion of the amount demanded would have effect, 
particularly if simultaneously similar steps were taken by all 
the wiring contractors in the town. 

A second procedure is to apply for a mandamus to restrain 
the Corporation from engaging upon work for which they do 
not possess legal, statatory, or Parliamentary powers. The 
only question is how far certain rather non-specific sections 
of the Electric Lighting Acts and Provisional Order might be 
_— upon to excuse, even if they did not authorise such 
work, 

Lastly, if I were affected in such a way I should at once 
write to the Board of Trade on the subject pointing out that 
the Corporation was exceeding its powers and engaging upon 
private work of an electrical character, and asking their 
intervention. What the answer would be remains to be 
seen, but there can be no doubt that Corporations indulge in 
this unfair class of competition on sufferance and on no 
other ground. 

I note that your correspondent raises two other points (a) 
that complete installations are carried out, and () that can- 
vassing is undertaken by the Corporation staff. Now, the 
following questions must be met by the Corporation:—(1) 
How was the capital, by which wiring is done, raised ? (2) 
How are the salaries of canvassers paid? (3) Is any charge 

connected with wiring included in the statutory yearly 
accounts of the Electric Lighting Department ? 

The auditors of the Corporation accounts and the Local 
Government Board cannot pass items for which no statutory 
powers exist. Therefore, as regards (1) and (2), it appears 
likely that effective action might be taken at the annual 
audit by lodging objections to the accounts and charges and 
questioning their accuracy. If (3) can be proved then the 
Board of 'I'rade are morally certain to move in the matter. 
Briefly, the Board of Trade and the Local Government 


Board have ample powers to surcharge any amount which the 
Corporation may have disbursed without proper powers. It 
is evident from your correspondent’s remarks that grave 
abuses are tolerated and capital provided for some proper 
purpose is being used for an unauthorised purpose. Your 
remarks, therefore, that “if the local electrical engineers 
only knew how, they could easily stop this unfair com- 
petition,” are quite to the point. 


The Writer of the Article. 





Sterilisation of Impure Water by Ozone. 


The public are much indebted to Mr. Andreoli for ‘his 
very able article on the “ Sterilisation of Impure Water by 
Ozone,” which appeared in your issue of 15th inst. 

The subject, which is of particular interest at the present 
time, when general attention is called to the prevalence of typhoid 
fever at Maidstone and Lynn, has been so fully treated of in 
the article referred to from a bacteriological aspect, that no 
further remark is necessary ; but in the interest of humanity 
and science some further information might be given as to 
the means of supplying the necessary ozone or ozonised air, 
and its expense. The general public would also be better 
able to understand the subject if the yield of ozone by any 
particular apparatus was worked out in British measures of 
contact or weight, than by referring to the product as 
“ grammes of ozone per horse-power-hour.” 

Mr. Andreoli would confer a great benefit if he will mention 
the methods by which, as he states, ozone can now be pro- 
duced in large quantities and in a continuous manner. 

It is known that an apparatus has been successfully work- 
ing continuously for many months, which supplies air highly 
charged with ozone, at an expenditure of two amperes of 
electric current in a quantity of 2,000 cubic feet per hour at 
a cost of 1d. for electricity. This generator is now coming 
into commercial use. The system for the purification of 
water recently investigated by the Belgian Government, and 
reported to have their support, uses ozonised air, and the cost 
of the ozonisation of the water at the Brussels Exhibition is 
— to be 4 centime per cubic metre, or about 35 cubic 
eet. 

It is assumed that Mr. Andreoli refers to ozonised air, not 
to ozone produced from oxygen, so that it will be interesting 
to your readers, and specially to those who are investigating 
this important subject of water purification, if he would work 
out the cubic contents of 100 grammes of ozonised air, the 
cost of which he estimates to be 1d. 

As regards the mechanical means necessary for the applica- 
tion of ozonised air to the impure water, an apparatus is now 
in constant use, which causes a most intimate mixture of 
ozonised air with a fluid of far more viscosity than water and 
which no doubt could be easily adapted. for sterilising 
. W. J. Engledue, 

Colonel, late Royal Engineers. 

October 23rd, 1897. 





Wireless Telegraphy. 


The term elevated electrodes, in connection with wireless 
teilegraphy, is not a happy one. It does not convey a clear 
idea of the apparatus used for long distance. 

Mr. Marconi attaches a vertical wire to one of the terminals 
of his instrument at each station, the other being put to 
earth. The wire is surmounted by a metal shape, to give 
additional capacity. 

Experiment seems to show that slightly better results are 
obtained with the capacity than without it. However that 
may be, there is no doubt whatever that the vertical wire is 
the essential feature. 

Prof. Minchin claims priority on this point because he 
used a horizontal “ collecting ” wire, several feet long, attached 
to his receiver only ; but if the apparatus were arranged as he 
describes in the letters in your issue of October 15th and 
22nd, it was practically a “ conducting ” wire. 

To obtain good results, the wire must be vertical, as may 
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be seen from the following extracts from notes on actual 
experiments :— 

1. Vertical wires, 100 feet in height, earthed at transmitter 
and receiver. Distance signalled 4 miles. 

2. Same wire placed horizontally—150 yards. 

8. Vertical wire 100 feet at transmitter, and copper strips 
at receiver—30 yards. 

4, Same wire fixed at receiver and transmitter, fitted with 
spherical electrodes only—40 yards. 

5. Vertical wire 50 feet, at both stations gave 3 miles. 

6. Same wires placed horizontally—about 50 yards. 

7. Vertical wires 50 feet, at both stations earthed at trans- 
mitter only—1,100 yards. 

8. Same wires earthed at receiver only—2 miles. 

9. Copper strips substituted at both ends—30 yards. 

10. A horizontal wire, 350 feet long, was erected 12 feet 
from the ground ateach station. The transmitter was placed 
one mile from the receiver. No signals were observed, even 
with the most sensitive Coherer. 

The horizontal portion of the wire was then cut off leaving 
a 12-inch vertical wire at each instrument, perfect signals 
were received on a much less sensitive tube. 

It may be stated for the information of Prof. Minchin, 
that the mathematical theory, that the distances signalled 
varies with the square of the height of the vertical wires, has 
been verified beyond a doubt by actual experiment. 

Trial seems to indicate that the section of the vertical wire 
is unimportant, which is also in accordance with theory. 

Adverse criticism has gone so far as to doubt Mr. Preece’s 
statement, that signals were sent and received, although an 
intervening hill obscured the two stations. 

The fact that impulses can be imparted to a receiver 

laced in a sealed iron case, is almost universally denied. 

r. Marconi will, at an early date, show that this is 
possible. 

It will be interesting then to note how many of the 
sceptics following their present tactics will lay claim to 
having done the very same thing long ago. 


Jd. N. C. Kennedy, 
Capt., RL. 





Engines for Electrie Traction. 


I regret to have to call your attention to a serious danger 
which at the present time threatens our young English 
electrical engineers, due to the extensive circulation in this 
country of an American publication devoted to street railway 
interests. 

If the writers in that journal were content to enumerate 
the mile: of tramline, of which the cars are driven by elec- 
tric transmission of power in the various cities of the Union, 
and other triumphs of the electrical engineer, no harm would 
be done, but when they descend or ascend to the production 
of educational articles on “ Engines for Electric Railway 
Power Stations,” the danger is exactly proportional to the 
amount of faith which the fine printing and beautiful 
pictures of the said journal may excite in the minds of its 
readers. 

We are now entering upon an epoch of great activity in 
electric traction, during which some millions of pounds 
sterling will be expended on steam and electrical machinery ; 
after tic first year or two, the spending of the greater part of 
this money will devolve upon our indigenous engineers, and 
the breadth of their intelligence and education will determine 

shether capital will be economically employed, or whether it 
ee be recklessly squandered as it has been in the United 
tates. 

England is a rich country, but it is not rich enough to 
afford waste of any kind, least of all waste of engineering 
labour and material at a time when the total productive 
power of the country cannot keep pace with the demand. 

The writer of the above-mentioned article on “ Engines 
for Electric Railway Power Stations,” is Charles E. 
Emery, Ph.D. 

No direct evidence is apparent as to the grounds on which 
the worthy author was created a Doctor of Philosophy, but 
there is abundant circumstantial reason for believing that his 
versatility in the use of the American language must have 
weighed well with his examiners. In the course of the 
article he succeeds in working up the verb “to operate” 
to a grand total of 57 times. 





— 


This, however, is merely average American journalese, but 
when the Dr. has fairly warmed to his work, he grinds 
out some of the finest flours of emery composition that are 
to be found in contemporary literature. 

For instance, here is a gem:— 

“The side thrust on the engine frame is at the level of 
the center of the cylinder. It may be resisted where the 
bedplate or legs of the engine frame join the foundation, if 
that be immovable, but it is comparatively narrow and 
frequently rests on earth, which is slightly flexible, instead 
of rock, so that the lateral force, relatively small though 
it be, operating at a height of 8 to 12 feet above the 
foundation, does rock the foundation and the engine upon 
it slightly in a lateral direction, or at least give them 
a perceptible lateral jar as full pressure steam is taken at the 
beginning of a stroke.” 

After reading the above paragraph your young friends will 
feel like the Queen of Sheba, there will be “no more spirit in 
them,” for under no circumstances can they hope to beat it, 

When, however, the worthy Doctor descends to the con- 
sideration of mechanical problems his genius leaves him and 
he contents himself with reproducing the commonplace 
American fallacies, the leading and most serious one being 
that an engine for traction purposes must be specially strong 
in its working parts, “its entire construction must be pro- 
portioned to stand the racking due te the continued repetition 
of shocks.” 

This oft-repeated fallacy would be amusing were it not for 
the fact that it is too often believed, and, worse still, acted 
upon ; whilst all the time the fact remains that there. are no 
shocks and no excessive strains. 

Every automatic expansion engine takes practically the 
fall boiler pressure at every stroke, whether the load be light 
or heavy, and in every stroke the total pressure commences 
at maximum and falls to minimum, consequently in the 
normal working of such an engine under constant load, the 
changes in the rate at which power is being generated per 
inch of travel of piston varies from maximum to minimum, 
say from two to six times per second; that is to say, the 
variations are far more rapid than can possibly be pro- 
duced by changes of external load. 

But suppose an excessive load be suddenly thrown on the 
dynamo and the engine be called upon to give off its 
maximum power, does not that strain it? Certainly it 
increases the torsion on the crankshaft and the wear on the 
bearings for a minute or two up to, but not exceeding, the 
amounts of the similar effects in electric lighting engines, 
which are usually worked steadily at full power. Take the 
Willans engine, which is lightly built, it is quite common 
practice to have several of these engines at work for hours 
every day, with the stop valve fixed wide open, developing 
their absolutely maximum power; and moreover doing it 
with complete satisfaction to everybody. Now if one of 
these engines were put on to a traction load all the variations 
would obviously be reductions of power, and consequently the 
torsion on the shaft and the wear on the bearings would be 
less with the varying load than with the maximum load. 

I regret to have to trespass on your valuable space simply 
to kill a dead dog, but this particular dog has a habit of 
getting up and wagging his tail after each successive killing, 
nothing less than cremation will ever settle him. 

After all that has been said, correctly or incorrectly, about 
strains and shocks, there remains a very serious possible 
trouble which may, and often does, arise out of a sudden 
variation of load—this is the formation of water in the 
cylinders and receiver when the load is suddenly increased. 

The first effect of an increase of load is to cause the 
governor to raise the mean pressure and with it the mean 
temperature of the steam passing through the engine. This 
steam striking against surfaces at a lower temperature 
partially condensed and throws down water to an extent 
which, in long stroke engines, may be serious. The strains 
caused by even small quantities of water in the cylinder 
are very Violent and often destructive, therefore an engine 
to be suitable for traction purposes should have good drainage 
and sufficient clearance. Corliss and slide valves give the 
greatest safety, whereas piston valves give no natural relief 
to the water, which can only get out through the spring 
valves. Steam jackets applied to the cylinders and receiver 
provide an absolute cure. 

From one point of view, Dr. Emery’s article is excellent. 
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It gives a good bird’s-eye view of American practice in hori- 
zontal engines, and the pictures are admirable. His next 
article, which is promised for January, 1898, will be awaited 
with interest. 


October 26th, 1897. 


John S. Raworth. 





Dynamo Design. 


What a boon it would be to students.if writers of dynamo 
design could be prevailed upon to use same letters to denote 
the same quantities! Mr. Fry calls n number of windings ; 
now N is generally used for the magnetism of a machine, and 
s to represent turns on a field coil. Again, why use » fora 
constant when some other letter not having a special signi- 
ficance attached to it would do as well. If I read the 
symbols aright, the equation 

Ny C, —N Cy 
i, = ——-———_ means 
0 
total amp. turns on magnet coils 
— amp. turns-on, shunt 


series turns (to counteract arma- _ : 
amperes in external circuit 


ture reaction) - 





but subtraction of above quantities gives amp. turns on series, 
and dividing by ©, the actual series turns which include 
allowance for fall of potential due to armature resistance at 
full load as well as number of turns required only for arma- 
ture reaction. Does the formula n, ¢,; = VN? C,? + Na? Ca? 
admit of application to any type of dynamo toothed or plane 
armature ? 
N. C. Wood, Jun. 


P.S.—Could you oblige me with any information regard- 
ing platino silver wire ‘0025 diam., as used in Cardew volt- 
meters, as to weight, price, &c. 





Dust Destructors. 


Your correspondent, “ Practical Experience,”” when writing 
recently to the ELECTRICAL REVIEW in reference to the dust 
destructor at Shoreditch, makes a great mistake, and one that 
is no doubt being made by many of those connected with 
different vestries in the Kingdom, who are anxiously watch- 
ing definite results, when he supposes: that the dust col- 
lected at Shoreditch is composed for the most part of house 
cinders and cabbage leaves. Those acquainted with Shoreditch, 
with its large warehouses, furniture factories and shops, 
know that the bulk, at any rate, of this so-called dust is 
principally composed of parts of packing cases, wood, 
shavings, cardboard boxes, and the like, not bad fuel under 
any circumstances. I venture to say that those vestries who 
have decided to adopt dust destructors on the strength of 
the success obtained at, Shoreditch, and who have nothing 
better to consume than house cinders and cabbage leaves, 
will find themselves in possession of a white elephant, and 
one that will require a lot of feeding, 


J. Beresford Bolton. 








‘THE ENGINEERS’ STRIKE. 





A THIRD of the year being now spent in idleness, the Board of Trade 
has intervened in the struggle by a proposal for a conference. The 
suggestion seems to be, in the first place, after the manner of an 
order—As you were! This accomplished, and work going on, the 
conference is to discuss and settle the hours of labour. The employers 
are to disavow any intention of smashing the Union—a thing they 
have disavowed all along and which has been raised by the executive 
officers of the A.S.E. purely as a war cry to bring in funds, while on 
the other hand the men are to declare they do not wish to interfere 
with shop management. It all seems very one sided. One side is to 
refrain from doing what it has‘ never attempted to do, the other side 
‘8 to refrain from what it has been doing for years until it has 
become second nature. For the men to cease interfering means that 









they are to cease obeying their leaders’ orders to limit the output of 
machines or harass non-union men. The following is the rough draft 
of the Board of Trade proposals :— 

“1, The Employers’ Federation, while disavowing any intention of 
interfering with the legitimate action of Trades Unions, will admit 
no right of interference with the management of their business. The 
Trades Unions on their part, while maintaining their right of 
combination, disavow any intention of interfering with the manage- 
ment of the business of the employers. 

2. The demand fora forty-eight hours’ week.made by the Joint 
Committee on the Federated Employers in London without previous 
request for a Conference with the employers is withdrawn. 

3. A Conference between representatives of the Employers’ 
Federation and the Engineering Unions concerned in the dispute 
shall be held forthwith, to discuss and settle the hours of labour. 

4. The constitution of the Conference shall be arranged between 
the chairmen or other selected representatives of the parties.” 

We have. heard men declare that the A.S.E. have not restricted 
output. Bearing on this, however, it is reported from Sheffield that 
at some of the large works the output of machine tools is now very 
different from what it has been under trades union rules. Large 
planing machines are doing 40 to 50 per cent. more work; drills and 
slotters are doing 25 per cent. more and one man is attending two 
machines. There is far too general a consensus of opinion as well as 
the evidence of many American critics upon shop output for any 
manner of doubt to remain as to the restrictions in output which 
union men have long carried out. 

It is not a little strange that the daily press appear to have a very 
meagre comprehension of the real facts of the struggle. The 
Standard, for example, writes as though there had only to be 
a conference in order to decide upon the working hours in the 
engineering trade and all would be well. It is as though the 
Standard would call upon a shopkeeper to agree to a conference to 
decide if he should sell his goods at less than cost price. The engi- 
neering employer cannot, under existing conditions, afford the eight 
hours’ day. We say existing conditions, for this covers a lot. We 
know from absolute experience that it is difficult to get men who will 
work.a full week at a stretch. They lose quarters, and half days, and 
even whole days, and two days at astretch. While men are thus 
absent machinery is idle, and this is an existing condition which 
makes eight hours impossible all round. Lost time on Monday 
through Sunday excesses is an existing condition, and another 
condition is incompetence. The respectable steady, competent work- 
man is paying to support those who prefer idleness, who never 
intend to do other than scamp their work, and are howling for 
eight hours so as to have leisure to improve their minds. If 
Trades Unionism is going to be smashed, as the leaders thereof seem 
to think probable, the smashing will come from within. Signs of a 
rupture are insight. Many of the better men have withdrawn from 
the A.S.E., they are disgusted at the admission of the duffer who, 
not able to do the work yet drew the same pay. A late member of 
the A.S.E. writes to the Standard and girds at the harsh tyranny of 
the A.S.E. and its cruel enforcement of idleness. The vast body of 
the men have no knowledge of what ’tis all about. They had no voice 
in starting the strike, and themselves acknowledge they are 
absolutely in the hands of a ring of non-workers who have 
become their all powerful masters and executive. It can scarcely be 
thought that, if the A.S.E. has anything of the Phoenix in its com- 
position, it will not be run on very different lines. There is a pre- 
tence at taking a poll of the victims—we mean members—before a 
strike is ordered. The pretence is an exceedingly hollow one. No 
real poll is taken. A decision to strike is made on a small vote, not 
in. any way canvassed, and representing the younger and 
noisy faction. No strike ought to be possible until the votes of 
every member have been. obtained, and every member not voting 
ought to be subject toa fine. When a. vote has been taken and a 
strike decided on by a majority of at least two-thirds of the votes, 
every man having one vote for each year of membership, the fact 
should be made known to every member that a second vote will be 
taken in, say, three weeks’ time to fix the matter. Again, every 
member must record his vote, and this second poll must show an 
increase in the majority,.or the strike must be postponed or dropped. 
Such a plan of action would give men a pause before taking a fatal step. 
They would have time to weigh up matters and clear their judg- 
ments. The general secretary ought to have a general control of the 
society’s business, but absolutely no handling of money, and during 
a strike he should be placed on. half-pay. A few curbs like this on 
hare-brained madness and incapacity would prevent a lot of mis- 
chief, and .put a stop to much levying on the unfortunate working 
man. However, to revert to the question of existing conditions, we 
say that.under existing conditions the eight hours’ day is not prac- 
ticable, but given a set of workmen all sober and intelligent, capable 
of understanding the economic conditions as to machine production, 
and with a determination to tear the life out of a machine tool and 
to be well paid for doing so, then where is the employer who would 
not be glad to yield on the question of hours? But the men do 
not approach the employers in this spirit. On the contrary, instead 
of allowing machinery to do the drudgery, they refuse to allow 
it to do this. Those who know what a lathe will do and what it 
is allowed to do will best perceive our meaning. The Union ask for 
short hours, but they show no grounds for their demands. The 
employer has had to stand by for some years and witness a steady 
falling off of production from his machinery and an equally steady 
rise of wages. With the improved machinery he may have put in he 
had:a right to expect an increase in production, and he could scarce 
have refused a share of that production to the worker. But the 
worker has worked from orders emanating from Stamford Street; 
he has dozed over his work and slowed down speeds .and taken light 
cuts, and then he has asked for more pay and shortér hours. The 
employers are looked upon simply as men to be plundered. No 
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sympathy is given to them, and there is not‘even given a thought to 
the ‘probability that a workshop may be closed when its working 
involves a loss or even @ too heavy load of worry. In the meantime 
the papers are full of correspondence, much of which we should like 
to reprint if space allowed. One in the Engineer signed “ Apprentice” 
is an. illustration of the ignorant views held on the question of 
machine attendance. “Apprentice” argues that men capable of 
attending to machines must not be permitted to do so if they are 
labourers because this would reduce wages. It is a well known fact 
that labourers who are satisfactory as machine men receive higher 
wages for this than when they are labourers. How, then, can such a 
practice possibly bring about what “ Apprentice ” claims it will, viz., 
“less money in circulation.” If the labourer be not permitted to 
attend such common work which ought to be below the notice of the 
skilled trained mechanic, there will be so much more work to be done 
in Germany or America, for, as we have already shown, the cost of 
labour in England is now prohibitive on a large range of work. The 
refusal to allow the labourer to earn a better wage simply means less 
work for smithr, ironfounders, and pattern makers, carters, and rail- 
ways, clerks, and draughtsmen, and less building of new shops, a 
reduced trade in timber, electrical plant, and tools. Thus for one 
skilled man a by.a labourer, there are scores of fractions of 
men of all kinds shut out of work in England amounting in the 
aggregate to many men. This cannot be drummed into the Trade 
Unions. They cannot see it, and though their leaders may see it, 
these leaders’ principles do not run in a direction to make them tell 
the plain honest truth. “Apprentice” must be very narrow 
minded.’ He is also very inconsistent, for he says very truly that 
one trade affects another when he is arguing about reduced wages, 
yet he cannot see the all round good effect of keeping trade in 
the country which cannot be done here except by employing 
labourers and not fitters and machine men : to do labourers 
work, “ —— ” dispiays, in fact, the narrow views of the pro- 
tectionist. e protectionist, as we all know, can never see an 
inch beyond the man immediately protected; he has no eye to or 
thought of the great public. So, the trades union protectionist, who 
wants to compel the employment of a skilled workman to feed 
straight bar iron into an automatic machine, has no thought to the 
dozen other trades who would lose by the process. 

Up to going to press nothing had been decided by either side as to 
agreeing to the conference. The status quo ante is of course impossible 
to secure. When men have gone out on strike the result has been 
two-fold. First the work now to be done is in many cases less 
because orders have fallen off; in the second place many fresh men 
have been engaged, and clearly these cannot be discharged, and we 
regret to say there are workshops in which numbers of old men havé 
been kept on but who will be dispensed with, acd must come upon 
the AS.E.. superannuation: fund—if that fund still exists? 
Employers have been treated as not human and everything done to 
ruin them. Such men cannot be made both to lose money and be 
sentimental at the same time. 

It is a curious commentary on the fondnessof men fora strike, that 
while they will strike at once if their executive order it, they are 
unwilling to go back to their work by order. The boiler makers who 
went out without an order refused to return, though it is believed 
they soon must, as they forfeit strike pay by striking without leave. 

The Times of Friday last has a well considered leader on the 
question and urges the employers to agree to a conference which 
does not imply any power to arbitrate. On the other hand the men 
are urged to take a dispassionate view of the question and seriously 
warned against impertinent interference of Germany and America. 
Danaos dona ferentes is aptly quoted in alluding to the help from 
these two countries, the artisans of which could very well afford to 
find funds for years to maintain the strife. 

At the close of a meeting of the Executive Council of the 
Amalgamated Society last week, Mr. Barnes made the following 
statement: ‘ At present we cannot make any authoritative statement 
respecting the proposals of the Board of Trade, but the A 
Society of Engineers are ready to meet the masters in conference as 
we always have been”!!! Has Mr. Barnes any memory, or does 
he wilfully make such glaring misstatements? In August last he 
issued a report, to which we have before referred, and this report 
contains the following passage: “ Conciliation or arbitration, media- 
tion or conferencing, upon the question cannot be entertained.” 

In the meantime the A.S.E. continues to receive some material 
support from the two countries named, and also from France, 
and a great weight of moral support also asa proof of solidarity. 
If these foreign workers really wished to show proof of solidarity, 
we should think they would go and do likewise, but they continue to 
work their 10, 11 and 12 hours per day, while howling to the English- 
— _ for eight. It is very funny, but the humour is lost on 

e A.S.E. 








BUSINESS NOTICES, &c. 





Bankruptcy Proceedings.—According to official notice 
in the London Gazette, a petition by Messrs. W. T. Henley’s Telegraph 
Works Company, Limited, for making a receiving order against Mr. 
8. Bousfield Tatham, of 26, Thurloe Place, South Kensington, elec- 
trical engineer, will be heard in the Bankruptcy Court on November 
4th, at 12 o’clock noon. 


Bock Received,—Light: Visible and Invisible. By 
Silvanus P. Thompson. A series of Royal Institution lectures, 
Christmas, 1896. Published by Macmillan & Co., Limited. Price, 6s. 


Electrical Wares. Exported. 
Wurx Expme Oor. 267TH, 1896 _ Wuex Expnia Oct. 267TH, 1897. 





z 86 c /, 
Amsterdam ...... 100 0 Alexandria. Teleph. mat. 17 0 
Antwerp. Elec.fuses... 50 0 Amsterdam... -- 107 0 
Bombay. Elec. fuses ... 12 0 Antwerp “uty ce: So 6 
pe des ees .. 18 O. Barcelona. Teleg.mat.... 10 0 
Brisbane oe .. 65 O | Brisbane. Telep.mat.... 129 u 
Buenos Ayres ... ... 800 O Brussels, Telep. mat.... 80 0 
» Teleg. mat. 80 0 Calcutta... wee we 28: 0 
oo oe ve. -_ : carey aa = = ° 
ry Wh la. sot nde ... sae ae : 
és - Teleg. mat. 144 0 —— Teleg. mat. ... _ 0 
Colombo et .. 21 0 Colom one rs 0 
»  Teleg. wire... 120 0 Copenhagen ... sues kae 0 
Demerara see -- 10 O' Durban... oad con 0 
Darban ... sem ... 118 O East London .. so tos 0 
as Tendon: i665. (218010 | Sunentie Bh es, . 0 
Treport ~ ia ta a ibra’ eae ae 0 
Lisbon. . 2, 14 0 | Halifax. Teleg, cable. 20,600 0 
Melbourne ees .. 250 0 | Hiogo ... eve soe - 25 0 
ae Teleg. mat.... 84 0 Lisbon ... sé xc «oe @ 
Monte Video ... ... 33 0| 30 0 
ore Teleg. ate .-. 3,650 O | bra me . 0 
ort Elizabeth ... -- ga 0 ‘elbourne a a 0 
Riga... 3... 17 0| =~ ‘Teleg. mat... 1,864 0 
Rosario ... at ... 945 O| Ostend ie ere 
St. Petersburg. Teleg. Peon a 
material ce oe 0 age aaa ae 
Spezzia ... soe -- 140 0} St. we Teleg. a 
ca vee we oe 0 
Sydney ... ss ... ,889 0} Shanghai..__... «- 298 0 
. Teleg. mat. ... 150 0 / Singapore. Telep.mat. 21 0 
Teneriffe aes oo | eo Ole olm. Teleg. wire 39 0 
Wellington... .. 570 0 | Sydney ... es . 255 0 
l.---:  “eleg: cable... 33 0 
| Wellington... ass, Sk: 6 
| »  Teleg. mat.... 623 0 
| Yokohama ae sc ae 0 
Total £3,822 0 | Total £28,197 0 


Foreign Goods Transhipped. 
| Rangoon. Telep. mat.... 164 0 


Catalogue.—An excellent catalogue has been issued by 
ths Consolidated Telephone Construction and Maintenance Com- 
pany, Limited. The front cover is very neatly arranged, the 
“C.T.C., 1897,” standing out in bold relief in gilt lettering on a 
chocolate paper cover. The general arrangement of the catalogue 
does great credit to Mr. Menzies, in whose hands, we understand, the 
compilation has been. He has made it a labour of love, and the 
company’s customers will find it of considerable service to them, 
hence it will not be a case of ‘love’s labour lost.” The prices in the 
book are, we understand, as low as the British workman will allow 


‘them to be. To attempt to even mention all the apparatus and 


accessories described in this catalogue is more than our space will 
allow. There are receivers, transmitters, magneto bells, generators, 
exploders, magneto and battery bombination telephones for wall and 
desk use, telephones and telephone switches for special uses, light- 
ning arresters, wires and cables, insulators, and everything required 
in connection with telephone construction. 

Mr. James Dickson, of Gray’s Inn Road, W.C., sends us a list of 
the “ Tieciton ” dynamo brush, with a number of testimonials. 


Dissolution of Partnership,—Messrs. G. H. Kendall, 
J. Sunderland & R. Gee, carrying on business at Frith Street, Hud- 
dersfield, as mechanical engineers, have dissolved ership by 
mutual consent. Messrs. G. H. Kendall & R. Gee will continue the 
business under the old style and attend to debts. 


Winding-up Petition.—A petition presented by Messrs. 
J. & R. Shorrock, Limited, of Bolton Road Foundry, Darwen, for 
the winding up of the Direct Automatic Stoker Syndicate, Limited, 
will be heard at St. George’s Hall, Liverpool, on November Ist, at 
10.30 a.m. 

Liquidation Proceedings.—A general meeting of the 
Max Saturn Electrical Syndicate is to be held at the offices of Messrs. 
Manlove, Alliott & Co., 57, Gracechurch Street, E.C., on Wednesday, 
November 24th, at 2 o'clock, for the purpose of receiving an account 
of the winding-up operations from the liquidator, Mr. W. 8. Mac- 
kenzie. 

A general meeting of the Blackpool Electro-Hydropathic, Limited, 
will sper at 36, Victoria Street, Blackpool, on Wednesday, Novem- 
ber 24th, at 4 o’clock p.m., to hear an account of the winding-up 
operations by the liquidator, Mr. Richard Bowman. ; 

A general meeting of the Universal Electric Carriage Syndicate 
will be held at the London Tavern, Fenchurch Street, E.C., on 
December 2nd, at 2 o’clock, to receive a report by the liquidator (Mr. 
W. O. Attree) of the winding-up operations. 


Electrical. Engineering in France,—A correspondent 
says:— The Société L’Eclairage Electrique, of Paris, has recently 
brought out a special form of dynamo for use in connection with the 
manufacture of calcium carbide. The machines are of the Labour 
type, and are arranged horizontally, that is, with the shaft vertical, 
numerous advantages being claimed for the arrangement adopted. 
Already the company has supplied a number of dynamos of this type, 
including an installation of 1,000 H.P. at the works at Grenoble of 
the Société Internationale du Carborundum. 
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OF VALUE and INTEREST to EVERY ENGINEER, 
The m-st complete CATALOGUE yet issued; 91 pages. 


PR SPR DPR PRP Val VeaP PMP af VeP esas SMEs 


“ HELSBY ” es AND WIRES. 








For For Any Voltage and 
Lighting, Any Situation. 
P.wer, ' 

Telephony, Single, 
Tramways, Concentrié, 
Telegraphy, Three-Phase, 
Signals, &c. Cables, &c. 











The TELEGRAPH MEG., Co., Ltd, HELSBY, near Warrington. 


11, Queen Victoria S8t., LONDON. 2, Parsonage, MANCHESTER. 30, Hope St., GLASGOW. _ 6, Victoria St., BELFAST. 155 


= ERITYS, Liv. + 


ELECTRICAL FITTINGS AND AGGESSORIES MANUFACTURERS, 


PLUME WORKS, ASTON, BIRMINGHAM. 
KING STREET, COVENT GARDEN, LONDON. 
PRINCESS STREET, MANCHESTER. 























MANUFACTURERS OF | — 

A Every kind of Fittings for 
ELECTROLIERS, — Electric Light—Modern or 
BRACKETS, | ; Antique, Plain or Elaborate. 
PENDANTS, iy 
STANDARDS, : oe 
SHOP FITTINGS, | Their “ B.E.” Catalogue deals 
MILL FITTINGS, | with the Fittings they 
CHURCH FITTINGS, manufacture, and Messre. 
THEATRE FITTINGS, Veritys will be pleased to 


BANK FITTINGS, 
&C., &C. 





send it upon application. 


Agent for Australasia:—Mr. J. A. NEWTON, cromwell Buildings, Bourke and Blizabeth Street, Melbourne. 5225-6 
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THE ONLY ENCLOSED ALTERNATING | 


‘Any frequency. 6 amp. to . 








ELECTRICAL CONSTRUCTION C0,, L1D 


ELECTRICAL & MECHANICAL - ENGINEERS, % 


“DAVY enctoseo jl ARC LAMPS,” 


CONTINUOUS AND “Sail” ALTERNATING. 


As used by Islington Vestry (London), Great Northern 
Railway. Company (London), Sociétié L’Energie 
Electrique, Havre, &c, &c. 


‘Qamp. Simple & Durable. 






































LAMP THAT IS A SUCCESS. 


This Company will pay a reward of £10 in cash to any: person or firm giving satisfactory proof that 
such person or firm has bea, threatened with action for infringement by. selling the Patent 
Enclosed Arc Lamps as manufactured by the Davy Electrical Construction Co, 


Horsell Road Works, Ronald’s Road, 
Highbury, London, N. 


., West End Office—15, Victoria Street, Westminster, 8.W. Telegrams :—“ ‘ AROAZON, Lonpon.” 1-65 


EASTON, ANDERSON « GOOLDEN, 





Lit he 
_ HEAD OFFICE — IRONWORKS, ERITH, Kent. 
Telegrams:—“EASTONS ERITH.” Telephone :—DARTFORD, No. 4. 
LONDON:—Broad Sanctuary Chambers Telegrams:—“ EGYPTIAN, LONDON.” 
Broad Sanctuary, 8.W. Telephone :—545 Westminster. 
NEWOASTLE-ON-TYNE:—2 St. Nicholas Buildings, | CARDIFF :—Western Mail Buildings 
ELECTRIC MINING 
MACHINERY. 


PATENT ENCLOSED 
MOTORS 
FOR COLLIERIES. 
ELECTRIC COAL 
CUTTING. 
ELEOTRIC 
LIGHT & POWER. 
HIGH SPEED 
ENGINES. 


ELECTRIC LIFTS 
AND 
CRANES. 


ELECTRIC 
TRACTION. 


MOTOR AND THREE THROW PUMP FOR BOILERS, 


ee 


THE MAY CONSOLIDATED GOLD MINING COMPANY. eS 
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ALL THE 


STREET ARC LAMPS 


Recently Erected in 


HAMMERSMITH 
-« SHOREDITCH 


“BROCKIE-PELLS” 


Manufactured under our Patents by the late Licenseés. 





Trade Mark :—“ BROCHIPEL.” Telegrams:—" InLummnzeRS, Lonpon.” 


BROCKIE-PELL ARC LAMP, Lop, 


97, Queen Wictoria St... LONDON, E.C. 





A Colliery or Railway Bell 
absolutely WATER-TIGHT, 
and reliable under all 
circumstances. 


Jf CABINET 
f ‘WORK for 
Z ELECTRICIANS. 















- supplied = 
to 
G.C. (M.S. & L.) 


Railway Co. 
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EVERSHED’S PATENT 


DEAD-BEAT 
MOVING COLL INSTRUMENTS 


LIGHTING & TRACTION. 














PART OF A SET OF FEEDER AMMETERS WITH 15-INCH SCALES, 


RAPA SPR SPR SPR GPR GPR PRP R PRP aA PME SMES? 


CIRCULAR and EDGEWISE PATTERN SCALES 
from 3 inches to 15 inches radius. 


~ 


EVERSHED & VIGNOLES, 


WOODFIELD WORKS, HARROW ROAD, 
meiean eeeenysoneen: LONDON, w. 
AGENTS :—G. A. STEINTHAL, Piccadilly, BRADFORD; and 


Brazennose Street, MANCHESTER. 
. We SCOTT, 142, West Regent Street, GLASGOW. 1477 
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- INCANDESCENT LAMPS, 


Warranted English make ; from 2 to 220 Volta, in all Candle-Powers. 


ECONOMIC LAMPS OF SMALL CONSUMPTION OF POWER AND PROPORTIONATELY SHORTER DURATION, OR LAMPS 
OF LONGER DURATION AND INCREASED CONSUMPTION, AS REQUIRED. 
A LARGE STOCK OF ORDINARY VOLTAGES ON HAND. EVERY SIZE AND SHAPE TO ORDER. 
All Lamps tested before despatch. Capa fitted to suit any holders in ordinary use. 


SOSOSCSCSSCOSOSe 


MACKEY, MACKEY & CO., Manufacturers, ™ Sixwonosey, s.. 
an | INSULATORS 


Of all descriptions, combining the greatest with highest possible insulation, in Bristol Glazed Stoneware 
and Special Porcelain Stoneware (White). . 


ALSO BATTERY JARS PRIMARY AND SECONDARY AND POROUS CELLS. — 


PRICE, SONS & COMPANY, vcrene., BRISTOL. 


How To MAKE AND Use THE STORAGE BATTERY: 


Embracing its History, Theory, Maintenance, and the Installation of Plants, 


By P. B. WARWICK. 
ILLUSTRATED. POST FREE, 6s. 





smetasicet ann tind ag 











CONTENTS :—The Discovery of the Secondary Cell; Chemistry of Lead-Lead couples; Basic Patents; How to Make a Practical 
Storage Battery; Some Modern Types of Storage Batteries; Lead, Zinc, Copper, Alkaline and other Storage Batteri 
How to Instal, Work and Maintain a Storage Battery Plant; Index - 








H. ALABASTER, GATEHOUSE & CO., 4, Ludgate Hill, London. 





Otfictal Notices. | Offictal Uotices. 











CORPORATION OF AYR. ‘ BOROUGH OF SHOREDITCH. 


ELECTRIC LIGHTING.—FREE WIRING. 








| 
| 
| 
| 
| 


CONTRACT No. 10: 








| ue SHOREDITCH VESTRY invite tenders for the supply 
— sae | and erection of additional, engines and high-tension con- 
hg are invited from firms willing toundertakethe Free | tinuous current generators, with an extension of the existing 
_ Wiring of Premises in the Streets cf the Burgh. For full | switchboard. 

particulars as to districts in which the mains are laid, apply to Specifications and forms of tender can be obtained on and after 
AnTHur J. Fuutgr, Burgh Electrical Engineer. OcropER 8th, 1897, at the Offices of the Engineers, Messrs. 
Tenders, with full description of the scheme, and terms, must | Kincarp, WaLLER & MANVILLE, 29, Great George Street, West- 
reach me not later than Tuurspay, Novempsr 11th, 1897. The  jinster, on yment of a hoe of 2 Ge. cheek. Gan WE be 

Ccuncil do not bind themselves to accept any < ffer. 1eturned on the receipt of a bond fide tender. 
A. G. YOUNG | The Vestry do not bind themselves to accept the lowest or any 
cies Seems Chk tender, and the contractor whose tender: is accepted shall enter 
. 1797 into a formal agreement, under seal, with sufficient sureties for 

the due fulfilment of his contract. 
Trade union rates of wages and hours to be observed. 


Sealed tenders endorsed “ Electricity Supply, Tender for Con- 
BLACKPOOL CORPORATION ELECTRIC TRAMWAYS. tract No. 10,” to be sent at or pera Mi ia tenenes, Novem- 


BSR 2nd, 1897, to 
HE CORPORATION OF BLACKPOOL are prepared to Town Hall ™ See e yr Flies Ghakaad aellelies. 
_ receive Tenders for the following works required in the con- Old Street, E.C ’ 
version of their present system ¢f electric traction. no i , os 
Section +e age Brackets, ya Straining Poste. 
. —Trolleys, Tiolley Wire and Insulators. . 
: -— Controllers, losandl Geese: VESTRY -OF ST. PANCRAS. 
» .—Mains and Section Fuses. 2 
sagen will be received for one or more: ections, but not for dings Bi cng 6d ae me ad wsahicbal plant make 
part cf a section. a 7 er . 
‘ penton, general cunditiens, ms ang of tender, may be = ee en orke, comprising dynamos, engines, 
upon application to the undersigned on prepayment cf the . ce : ses 
sum of Two Guineas, which will be returned on receipt of a bond Pe oa - Fee ya pn te sted pone anal ——_< 
we tender upon the pres ibed form and withia the time stated. tricity Department Offices, No. 57, Pratt Street, N.W., on payment 
anderson ea ee san Of Toute may be inspected at the office of the | of s deposit of £1, which will be returnable on receipt of a bond 
uring the u-ual cffice hours. oe : 
Lighti ae addressed to the ne + pa Elects ic i paige ery rg the undersigned endorsed “ Tender for 
ing an ramways Committee, and endorsed “Tender for A ” ’ 
Traction Material, Section ......... ””? to be delivered to the under- a ae, So,” by 18 o'clock nogm om Tusndey, 


signed not Jater than 10 a.m. on Monpay, NovemBesr 22nd, 1897. * 
The Corporation do not bind themselves to accept the lowest or aie TORRE Goce ORae Sreeneniven to -cevegh ip Seent a any 


My 
q 
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se 
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any tender. ETT, 
ROBERT C. QUIN, a> eee Clerk. 
Borough Electrical & Tramway Engineer. Vestry Hall, Pancras Road, 
Corporation Electricity Works, London, N.W., October 11th, 1897. 1745 
Blackpool, October 27th, 1897. 1798 
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Official Motices.—Continued. 
COUNTY BOROUGH OF BURNLEY. 


TENDERS FOR ELECTRIO LIGHTING CABLES. 











we Peyeteny Fn of Burnley invite Tenders for the 
pply and delivery at their Electric Lighting Station of 
Leod-eheuin ed, Armoured, Underground Cables. Specification, 
schedule of quantities, and form of tender, may be obtained on 
application o Mr. W. B. Weicut, the Borough Electrical 
Engineer, on payment of a deposit of £1 1s. which will be | 
returned on the receipt of a bond fide tender 
Sealed tenders, endorsed ‘“‘ Tenders for Cables,” and addressed | 
to the Chairman of gs Electric Lighting Sub-Committee, Town 
Hall, Burnley, must be delivered on or before WEDNESDAY, | 
Novemsre 17th, 1897. 
By O:der, 


Wm. T. FULLALOVE, 
Town Hall, Burnley, Town 


October 16th, 1897. 19757 





GLASGOW CORPORATION. 


ELECTRICITY DEPARTMENT. 








TO ELECTRICAL ENGINEERS. 


HE GLASGOW CORPORATION invite applications for the 
position of Chief Resident Engineer of their Electricity 
Department. Applicants, besides possessing practical experience 
o> spans Sasi ae een a th 
prepare designs an cations for, and to carry out the 
construction of generating stations and the laying down of mains 
and all other works necessary for the production and distribution 
of — f.r lighting and motive power, and to take the entire 
ee management of the department. The salary will not be 
than £800 per annum, but the successful candidate will 
require to devote his whole time to the duties of the cffize. 
Applications, stating age and experience, accompanied by 20 
ae copies of not more than six testimonials of recent date, to 
2 lodged with the Subscriber, marked “ Electrical Engineer,” cn 
or before 9TH NovEMBER NEXT. 
Canvassing any member of the Corporation will disqualify 


applicants. 
J. D. MARWICK, 
Town Clerk. 
City Chambers, Glasgow, 
October 21s!, 1897 


ting to electricity, must be specially qualified 








Reg. No. 640. Established 1889. 
ELECTRICAL TRADES’ UNION, 
Head Office:—Club Union Buildings, Clerkenwell, E,C, 


Electrical Workers of Glasgow willing to join the above Union, 
and form a Branch, are invited to communicate with General 
Secretary at above address. Entrance Fee, 2s. 6d. 


Branches at London, Belfast, Bolton, Blackburn, Bradford, Birmingham, New. 
castle-on-Tyne, Norwich, Liverpool, Loughboro’, Salford, Wolverhampton. 1784 


DOULTON«& C2 


Manufacturers of 


PLUMBAGO (RUCIBLES 


For Melting 
Brass, Copper, 
Malleable Iron 
Steel, Antimony, 
_ Gold, Bilver, ke. 


‘Depéts: 

LIVERPOOL, MANCHESTER 
BIRMINGHAM, 

ST. HELENS, LANCS., AND PARIS. - 


LAMBETH, LONDON, 8S.E. .,, 























Cloth, Post Free, 2s. Illustrated with Working Drawings. 


HOW TO BUILD A FIFTY-LIGHT DYNAMO 


OR FOUR HORSE-POWER MOTOR. 


By A. E. WATSON. 





TO BE OBTAINED FROM 


H. ALABASTER, GATEHOUSE & CO.,, 


4, Ludgate Hill, London. 














FOMONDSON’S PATENT ARC |AMPS. 





price £4. 6s, 


Carbons 8 in. for 10 hours 
lighting (approximately). 





Globe slides on Rods. 
No Chains. 





Extreme simplicity of 
mechanism. 





Self-focussing. 





Perfectly steady. 





High Efficiency and 
durability. 





Not easily put out of 
order. 





SOLE MAEER 


For Direct Current. 
Complete with Opaloid Globe. 


The Maker offers this 
Lamp as unsurpassable 
for steadiness in burning, 
by even the most costly 
4 lamps in the market. 


























It is lower in price | 
1 lo than the so-called “eheap” 
} foreign lamps, to whih 





it is very superior in 
mechanical constructior. 








ORDERS QUICKLY EXECUTED. 





These Lamps will burn eithr 
singly or any number in seri s 
allowing 50 Volts per lamp. 
































JOSEPH EDMONDSON, 


ALBERT ELECTRICAL WORKS, LONGSIDE LANE, BRADFORD, ee. 
Telegrams: “ELECTROMETER, BRADFORD.” 
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R TYPE 


STORAGE BATTERIES 


CENTRAL STATION, 


As adopted by the following 


‘CORPORATIONS: 


oe 














be (jblovive Pitecteical Crovage C yndicate, 


Limited, 











Clifton Aunction, 


Zoudon Office: ear Manchester. 
59, Uictoria Street, 3.W. 
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“ HIONNING SCONE HUNNINGSCONE 


DECKERT.” RY CATION /, ff bp DECKERT.” 





REC° TRADE MARK 


AND ALL ACCESSORIES, 


‘uu 
9889 ~ 
a 
. 
i 









MEREUPU TTR. " 
DUI raga 


FLEXIBLE CORD 
for 
TABLE SETS, &c. 





SINGLE GROOVE 





— ema > oe Sm zZOmo 


CASING 
FO? CABLE. 
ALL 
CONNECTING BOX. INSTRUMENTS 
AND 
LIBERAL ACCESSORIES 
TRADE DISCOUNTS. a IN STOCK. 
COMPLETE STATION (No. K 50b.), 
With Backboard and ers Box. 320 Lines. 
£4 Ils. 
LIMITED. 


HEAD OFFICES AND SHOWROOMS-— 
69, 71, & 88, Queen Victoria Street, LONDON, E.C. 


45, Chapel Street, Manchester. 
Branches—{ 71, Waterloo Street, Glasgow. Peel Works, Adelphi, SALFORD. 


9, Corporation Street, Birmingham. orks—/ 8 @ sto 
is, Westgate Road, Newoastle-on-Tyne. WwW |e reen, — _ 'H. 
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MULTIPLE CABLE. 
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VT IGHTING, telephones, bells, making and repairing fittings, | = FaASTnaAIA Pp - a . "a, | e 
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SLOW SPEED. 






















. VEIN EL HIGH EFFICIENCY. 
J, H. HOLMES &-60., 
~ WEWGASTLE-ON-TYNE, 


mae mac ===. VULCANITE 
dont lates eee 4 


HARBURG INDIA-RUBBER C. COMPARY. 


TO BEOBTAINED BY ORDER FROM ANYNEWSAGENT IN TOWNORGOUNTRY | JF 1 codon Warehouse: F. WINTER, 188, London Wall, Wood St., E.C. 


aa 
rv 


are the LATEST times up to which Advertisements can 


The following 
be received for publication in current week's issue :— 
TELEPHONE No. 4,07 Telegrams ; “INDICES,” LONDON. ere 7 
SITUATIONS WANTED. 


Hom Advertisements, or Alterations to existing ones, Wednesday 3 p.m. 

WHEATLEY KIRK, PRICE S GOULTY | cere scrinons ae stp severe to «svn somber, ine 
: nom de plume at the Exuzcraicat Raview Office, for names and 
(ABT4DLIBE ED 




















SS ei ae SS Ss 























Small Announcements for middle pages, Thursday 2 p.m. 
a 
addresses of the Advertisers will be entirely 
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Blectrical Auctioneers, Valuers, aan 
LE. AND ARBIT RAZORS. A LE.E., 8 years’ experience dynamo design and construction, 
. estimating, installation work, business experience, seek: 
Average Annual Valuations exeeed 21,500,000 Sterling. ae ame ta in ExgcrricaL Revirw, 4,)Ludgate Hill, 
n 1779 
49, QUEEN VIGTORIA STREET, LONDON EG . SSISTANT WIREMAN ceeks situation, 6d, hour.—‘D. W. B.,” 
1, Old Kent Road, S.E. 1815 
CHEAP PREPAID ADYERTIS | : a. WIBEMAN woents job; 3 years’ experience. 
Relating to Situations Vacant, Situations Wanted, Businesses 6d. hour.—“ A. B.,” Exxcrrica Review, 4, Ludgate Hil), 
‘Wanted, Businesses for Sale, Patents for Sale, Specific Articles of | London. 1200 

any kind -Wanted, or for Sale or Bachange, are inserted at the - 
rate of ONE PENNY Per Word (minimum 1s.). i 2 ENGINEER (age 22), having taste for draw- 
Three consecutive Insertions for the Priee for Two. oo. es A sang ——- as: ey gee ae in 
London. ree years’ workshop; now in charge of 532 lights 
- So? inte Gente dace aot epnly Se cenafan wm installation. Certificates eleetric_lightingand-elementary machine 
drawing. Small to commence.—1,803, EngctricaL Revinw, 
Ez SITUATIONS VACANT. ose. cecedamr bce 19 

Where Advertisments are to be answered to a given namber, letter, or LECTRICAL ENGINEER seeks situation i : 

plume Exzorniaat Ruvrew Office ‘names aad 8 situation in central station, 
staresele ofthe pRB hd - or charge of private plant. Central station experisnce 
Original Testimonials should never be sent. with Willans engines; also experience with various gas engines.— 
“ ENGINEER,” 254, King Street, Hammersmith. 1808 











GENTS.—Old-established manufacturing firm of everything . ” 
. electrical, requires a live Agent in every important town in | agee- a ac ages Ootee pia er = 





England. Business men having extensive connection will be 7 
treated with on liberal terms.—1,756, Exzcraicat Review, 4, Review, 4, Ludgate Hill, London. 1809 
Ludgate Hill. London. 166 LECTRICAL ENGINEER (20) requires engagement as 





IVIL SERVICE COMMISSION.—Forthcoming examination. | 44 Assistant Draughtsman ; four years’ geueral experience — 
‘7 Clerk in the Operative Department of the Royal Mint | ‘ X. Y.,” Exxgcrrica, Revisw, 4, Ludgate Hill, London. 1 


20—25) November 9th. Technical training and qualifications 7 A - 

j hewanis The date specified is the latest at which applications Bh} LECTRICIAN requires berth as an Assistant Engineer with 
; can be received. They must be made on forms to be obtained, view to Partnership in manufacturing and installation busi- 
with particulars, from the Szoreraky, Civil Service Commission, | 2¢8t.—Addre, 1,795, Execrarcan Kuvirw, 4, Ludgate Hill, 



































London, 8.W. 1729 London. 118 
d OOD WIREMAN wanted for light, own casing —Warp Bros., | -Fj\LECTRIC LIGHTING. — Young -gentleman, well up in 
18, Beer Lane. isis _ installation wo-k, Creston = practically, desires re- 
: ; ngsgement; salary a secondary consideration, — 1,789, Enxc- 
MPROVERS.—The Gilbert Arc Lamp Co., Ltd., Chingford, | © 

Essex, have room for Improvers or Pupils from a technical waical Ravisw, 4, Ladgste Hill, London. - 
college, Must give time in lieu of premium. App'y afternoon. 1s16_ LECTRICAL ENGINEER (28) recently in charge of branch, 
ANTED.—Good Draughtsman for designing dynamos and seeks similar berth. Good business man, and experienced 
motors. Must be thoroughly practical man. State | installation work and estimating for same.—Apply 1,733, Exec- 
references, , &.—Address 1,792, Execrrica, Review, 4, | TR1caL Review, 4, Ludgate Hill, London. 1788 
Ludgate Hill, London. 1792, TRICIAN kin - > ref th h 
ANTED.—Electric Light Wireman, one used to bell and ag er os cuaaatites.oie, tele lowe ee 
telephone work preferred.—Apply, with particulars, to | w uld join out-door staff with good firm, or take charge of large 
Mason, Watues + Brown, Rutland Street. Leicester. 1m | installation. — Address 1,724, ExecrricaL Review, 4, Ludgate 
ANTED.—Cable Hand, used to overhead po'e work, erecting, Hill, London. 1724 

wl jointing, &c.—Apply 1,799, Execrricat Review, 4, Lud- i 
gate Hill, London. 1799 NNLECTRICAL ENGINEER, 10 years’ shop, drawing office, 
K and installation experience, at present in charge of large 


Wea as Improver in testing room, a young man | installa he whi ; gocd references.—1,778, KLECTRICAL 
thoroughly conversant with arc lamp testing.—State age, lovee a Uadeele Hill, Losdon. P , ais 





, and experience, to the Brus ExectaicaL ENGINEERING 

Co., Lrp , Falcon Works, Loughborough. 1902 | gg women ENGINEER, Theoretical a 10 years’ prac- 
NTE : eadin tical experience, seeks appointment at home or abroad 

. D-—Fust-clee Armatare Winder os | ¢ hand, (speaks ies yar va 1,759, KugcrricaL Revisw, 4, Ludgate 








must be accust>med to all classes of armatures.—Address : 
Tue Otayton Founpey Co.. Lrp., Clayton. Manchester. 1812 Hs, Londen. — 





LEOTRICAL ENGINEER (25) seeks Appointment as assis- 
tant works’ manager ; six years’ experience dynamo design, 
Execrricaa Review, 4, Ludgate Hill, 


ANTED.—As man in charge of a large central station, a com- 
tent Engineer-Fitter. Must have had experience in | .: 7 
steam and valve work, as well as general knowledge of engines | installations —1,777, 




























alae ee ne gpa gl Age not exceeding 90— Apply. stating | London. pi 
Raviswrd Ledgete mi, ean 56s halle, aban [Continued on neat page.) 
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TO MANUFACTURERS OF DYNAMNS MOTORS TRANSENRMERS Zr 
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IGHTING, telephones, bells, making and repairing fittings, 
Lj detemmcate, edletbeends.. lori. tes deka: on ELECTRIC 
ae mau wants employment.—‘“N.,” 23, College Breet, Telep hones, 
soeennaeet ae , =| Bells Batteries, 
HORTLY Disengaged, Foreman, charge wiring, erection, 
S lighting, a ty tell-tale, bell, ore chien motor plant at 4 Switches 
West Sussex Asylum, 16 years’ experience; splendid testimonials; P : 3 
$1.—“ E.,” 4, Cleveland Road, Chichester. 1766 ushes, _* Electro- 
ANTED —Situation as Assistant Engiveer in electric light om e 
and power supply station.—1,814, EuectRicaL ae 4, Lamp 9 Medical 
Ludgete Hill, Lond-n, ut | eave 
= | Wires, Apparatus. . 
intmant as Junior 


OUNG E'ectrical Engineer seeks 
Assistant, two. yeare’-theorefieal, three years with leading 

firm, one 's central station experience; energetic. Excellent 
testimonials. — 1,764, Execrrica, Rzvirw, 4, Ludgate Hill, 
Lond.+n. 1764 





ARTICLES FOR SALE AND WANTED, 
PARTNERSHIPS, &c. 
Where Advertisements are to be answered to a 


nom de plume at the Erzcrnicat Revizw Office, @: 
addresses of the Advertisers wil) bé entirely di ied, 


number, letter, or 
tions for names and 








Faget teri bm Charging.—C. H. Cathcart & Oo., rye | 
plant specially adapted for this rae e, charge cells of al 
sizes promptly, thoroughly, and cheaply. Terms on application. 
Accumulators on hire for temporary lighting, experimental uses, 
&c.—8, Dorset Buildings, Salisbury Square, Fleet Street, B.C. 
(Telephone No. 65,266). ee 


ee ae (old), Copper Cable, Scrap Metal, Metai 
Du t, and Metal Refuse of any kind bought for cash.— 
Write A. Brown, 77, Lansdown Road, Dalston, London. 1868 








YNAMOS.—High class Dynamos of best make and finish. 
Can be seen tested to.full output :— 


Volts; Amperes. Speed. Price. 

100 60 1,:80 £50 New. 

100 40 1,260 38 New. 

100 25 1,800 80 New. 

100 45 1,200 36 Nearly new. 


Also Second-hand Gas Engine, 8 H.P., Atkinson patent, price £40. 
—STEPHENS, SuitH & (0., Ltp., Cuba Street, Millwall, London, B. 





LECTROLIER ARTIST requires home work for evenings. 
Very moderate terms. Specimens of designing post free.— 
“* DestanER,” 41, Caversham Road, Kentish Town, N W. 1754 





OR SALE —Electrical and Mechanical Engineering Business ; 
gocd suburban town; excellent plant.—For particulars and 
ordera to view, apply to E. F. Hunt, Solicitor, Acton, W. 1804 





NVESTMENT.—A Continental firm of electrical engineers 
and manufacturers of long experience, possessing patents, 
drawings, &c., of a Jarge number of tested modern dynamos and 
other electrical machinery, is desirous of negotiating with gentle- 
men with view to partnership for manufacturing in this country. 
—1,758, ExectricaL Revirw, 4, Ludgate Hill, London. 1758 





ESSONS BY CORRESPONDENCE in Electric Light and 

4 Power Engineering, based on City and Guild’s require- 
ments. Preliminary Courre, 12 lessons, 6s. 6d. Ordinary Grade, 
“Course A,” 15 lessons 103. Honours Grade (Central Station 
Working and Transmission of Power Installationr), Course B, 
29 lessons 253. For syllabus and full particulars, apply, 
« Enaineer,” 83, St. Dunstan’s Read, Hammersmith, London, W. 


1583 





Raggy ea in any form and quantity, purchased at highest 
prices by Derzy & Co., 44, Clerkenwell Road, London. ¢593 





ENDERS Wanted for No. 2 Leclanché glass jars, delivered 
London, in quantities of 1 to 10,000.—1,782, Exxecrrican 
Review, 4, Ludgate Hill, London. 1782 





BS Bagong: Electric Lamp Tops and Scrap Platinum.—Epry 
AnD Co, 29, Ludgate Hill, London. ure 





ANTED.—35 to 50 kw. combined compound engine and 

shunt dynamo, ab ut 220 volts Willans or Bellis preferred. 

— Give full particulars to “ Enarnzer,” Electric Light Sompeny. 
Nuneaton. 1742 





V ANTED to Purchase, Erectricat Review, Vol. 26, January 
to June, 1890.—Reports to be sent to G. E. StecHeErt, 2, 
Star Yard, Carey Street, London, W.™. 1752 





\ } ANTED.—Shunt Wound Dynamo, 60 volts, 20—30 amperes; 

must be by good maker and in first rate order.—Give 
fullest particulars and price to HE. Kenegaty, St. Andrew’s, 
Watford. 1817 


ANTED, in or near London, temporary use of suitab‘e 

premises and plant for electro-chemical experimen‘s. 

Current (about 200 amperes) and steam required day and night.— 
1,805, Exzcreicat Ravirw, 4, Ludgate Hill, London. 1608 











Price List of Llectrical Accessories on application. 
LIBERAL DISCOUNTS TO THE TRADE. 
§. HARRISON, Manufacturing Electrician, 
Office—697, ORMSKIRK ROAD, PEMBERTON, WIGAN. 


Works—ELLESMERE MILL, NEWTOWN, WIGAN. 
Registered Telegraphic Address:—“ Harrison, PaMBERTON.” 


1107 


THE PHOENIX DYNAMO “*suscisitntnct morte remy on 
MANUFACTURING CO, tee et rere mene month, 
L. GARDNER & SONS, DYNAMOS, MOTORS 


MANCHESTER. GAS ENGINES. 
See Page Advertisement Third Friday of each month. 


Mr. J. G@. LORRAIN, MIEE., MILME. &c. 
Fellow of the Chartered Institute of Patens Agents, 














Norfolk House, Norfolk St.; ondon, W.C. | 


“PATENTEER’S HANDBOOK” Post Free on Application. ust 


ENGELBERT & Co., London, 
LUBRICANT MANUFACTURERS, 
Vide full advertisement in last issue, also next issue. 








OLOTH, POST FREE, 4s. 6d. 


DYNAMO & MOTOR BUILDING 


FOR AMATEURS, 


With Working Drawings, by ©. D. PARKHURST, Lieut. ih 
Artillery, U.8.A., Assoc.Mem,Am.Inst.E.E, 


Chapter I.—A Small Electric Motor for Amateurs. Chapter II. 
—A “Home-Made” Electric Motor. Chapter III.—A Sewing-Ma- 
chine Motor for Amateurs. Chapter IV.—Armature Windings, 
Connections and Currents. Chapter V.-~A Fifty-Light Incan- 
descent Dynamo. Appendix. 








LonDoN:—H. ALABASTER, GATEHOUSE & CO., : 


4, Ludgate Hill, London, E.C. 


ELECTRIC RAILWAY OF TO-DAY. 


By H. B. PRINDLE. 


Post Free 2s: Gd. 








Fully Illustrated. 





Contants:—The Electric Railway; The Power Station: The 
Electrical a remy The Switchboard; Line Construction; The 


Motor; The Motor Truck ; Overhead Construction; Curve Construc- ; 


tion; Storage Batteries. 
TO BE OBTAINED FROM 


H. ALABASTER, GATEHOUSE & C0., 


4, LUDGATE HILL, LONDON. 








ILLUSTRATED, PAPER COVERS, Is. 


SOMETHING ABOUT X RAYS 


FOR EWERYBODY. 
By £. TREVERT. 


The ay! Coil and the Crookes Tube; Experiments with 
X Rays; The Fluorscope and other Apparatus; Index. 


CLOTH, 2s. 








TO BE OBTAINED FROM 


H. ALABASTER, GATEHOUSE & OO,, 


4, Ludgate Hill, London, E.C. 

















les, 
8, STAMPINGS OF ALL DESCRIPTIONS, | MAGNETS—Forged, Rolled, Cast or Stamped, 
s, DISCS up to Finished, 
60 inches diam. or in the Rough. 
l SLOTTED WORK SLABS & BARS 
a specialty. in 
US, | —_ Suitable Sections 
Kecuracy of Stamping for Magnets, 
Oe. ee Cold Sawn to 
pian, Results Guaranteed. lengths. 


3.” 
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TO MANUFACTURERS OF DYNAMOS, MOTORS, TRANSF ORMERS, &e. 























ROBERT JENKIN 


ROLLED AND FORGED SHAFTING, EYE BOLTS MICA, COMMUTATOR SEGMENTS, &c. 


88, BISHOPSGATE ST. WITHIN, 
LONDON, E.C. 


Petes: pk Addrers .- > 













‘ims 


£ G1 MOrnDie wudon.” 








ss WALTHAM 
Show Rcom ENGINEERING CO., 
98, YORK STREGT, WESTMINSTER, S.W. 





= W. PATTERSON. 


e 





















cm COPPER GAUZE (Next St. James's Park Station). 
&e. —_ ee 
ioe WROT IRON & BRASS 
nae . The . PRIOES SITTINSS MADE To SPEC'AL DESIGNS. 
ym, most « On High class Chased Work, 
APPLICATION. 
=i Efficient leis REPOUSSE 
COVERS. 
Brush . Pe accor For Switches, 
Newcastle-on- &c. 


Tyne.” 





LOUIS, GOTHIC, 
QUEEN ANNE, &>, 






iG | made. . 


THE CITY WIRE WORKS, 





yy 
se 














ith NEWOASTLE-ON-TYNE. aso Works:-LONDON & PARIS. Bracket sien 
IT. 

4 HOLDEN 

7 RECORDING VOLTMETER 
_ Now made for 200-volt Circuit, 
Direct or Alternating. 


SVABVVVVAAALALALLALEAYS 


J. PITHRIN, 


MANUFACTURER, 
56, Red Lion St., Clerkenwel', E.C. 


==-J. D. F. ANDREWS & 00. L™..=. 


 ¢ Seer ELECTRIC WORKS, PUTNEY BRIDGE STATION, ¢ enon LONDON. 
Originators, Pioneers, Patentees, and Pe:fectors of 


SECURITY CONCENTRIC WIRING, 


Extensively introduced into every class of building. 


SECURITY DOUBLE WIRING,” 


No woocd casing. Same class of work as our Concentric 


LONG LIFE ARC LAMPS, 


The Pioneer of Great Britain. 


Automatic TALK-TO-ALL Telephones. | 


























J D. F. Andrews’ Patents 
$)U9}8q SMOIpLy “4 ‘q ‘f : 


























OTTANY merntire. raw | vTtnrwrr 
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| . - 
UNIVERSAL ELECTRICAL DIRECTORY | Now Ready. Price 2s. < 
WG: A. BERLY'S. @s. 1897. 


4 


ELECTRIC TRAMWAYS & RAILWAYS 


_POPULARLY EXPLAINED, 


BY 


H. SCHOLEY, 


YO U a TR AVE L L a Assistant Editor “ELECTRICAL REVIEW.” 





a 








MUST This work, which is beautifully illustrated, is designed to give 

in popular language an account of the progress of Electric Trac- 

bi AVE IT tion. The chief methods of employing electricity for traction 
¥ purposes are explained, while the most noteworthy foreign and 


Continental systems are described and illustrated. 





Tt will be of great use to Members of Municipal Authorities 
| and Tramway Companies who are considering the question of 
adopting Electric Traction. 
It is interesting to the general public, because English systems 
| are for the ficst time popularly explained. 








THE GEOGRAPHICAL ARRANGEMENT OF NAMES IN ENGLAND SCOTLAND, IRELAN 
AND WALES, WILL ENABLF HIM TO GET ORDERS, AND WILL SAVE HIM FROM siaiiaisiatains eas 


PORING OVER LOCAL DIRECTORIES, WHICH ARE VERY OFTEN INACCURATE. = 
' |H. ALABASTER, GATEHOUSE & CO., 


London: H. ALABASTER, GATEHOUSE & CoO., 
4, LUDGATE HILL, E.C. 


4, LUDGATE HILL, E.C. 





35 ‘\LLUSTRATIONS. 2s. 6d. POST FREE. 


OZONE: ITS COMMERCIAL PRODUCTION AND ITS APPLICATIONS. 


-BY EMILE ANDREOLI. 


CePuPR AR UPEPR SAUER RS? 


CONTENTS.—Bunsen and Faraday on the Properties of Ozone; From Schénbein to W. Siemens; Dr. Werner Siemens, 1857, and the 
first experimenters; Von Babo, 1863; Beanes and Ladd, 1868; Ladd and the yield of Ozone, Houzeau, 1872—knowlege ofthe Nature of 
Osone; Boillot, 1878—the Oxzonisation of Air; Tisley, 18783—Ozone preserves perishable provisions; Berthelot. electrifies liquids; Dr. W: 
Bpottiswoode and Ward, 1875; Progress of Ozone; Medical and other properties of Ozone; Brin Brothers, 1886; Burgundy wines and 
brandies ozonised; Dr. de Vars, 1889, and Berthelot; Experiments on the properties of Ozone; Séguy—More glass tube ozonisers; Guénet, 
1891; Drs. Labbé and F. Oudin, Medical Ozonisers; Dr. Girerd Inhaler; Siemens and Halske, 1891; Dr. Fréhlich, his experiment; 
Osonisation of water, oxonised air in theatres, &c.; Schneller and Wisse, 1891; Fahrig and Schneller, Andreoli, 1892-93, the first open 
osonisers; Miscellaneous in 1892; Commercial ozonisers: Villon ozoniser; D. Korda, 1892; Andreoli, 1893, commercial production of Ozone ; 
Maturing and Improving wines and spirits; Experiments and applications; Bleaching; Oils oxidised and bleached; Purification of water; 
Oxidation of organic substances; Ozone, a powerful disinfectant; Ozone and cholera; Ozone judged by the German Sanitary Board ; 
Bibliography ; Analytical Index. 





H, ALABASTER, GATEHOUSE & CO., 4, Ludgate Hill, London. 








ILLUSTRATED, 8s. 6d. POST FREE. 


POLYPHASED ALTERNATING CURRENTS, 


By E. HOSPITALIER. 


CONTENTS :—Introduction. I. Triphased Currents. Chapter 1. Generation. Chapter 2. Transformatiun. 
Chapter 3. Applications, Electric Lighting, Motors. Chapter 4. Multiple Transformers. 


II, Diphased Currents. Chapter 1. Generators. Chapter 2. Transformers. Chapter 3. Motors. Chapter 4. 
Multiple Transformers. Appendix A. Appendix B. 


H. ALABASTER, GATEHOUSE & CO., 4, Ludgate Hill, London. 
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( ianmcccwnuvi) | | SAIN | 


LEICESTER. 


GENT & CO.’S 


ELECTRIC ~ 


WATCHMAN’S 
CLOCKS, 


j "Pitted in nearly all the Large Asylums throughout the 


Country and in many large factories, &c., including 


RUDGE-WHITWORTH CYCLE WORKS (Three Clocks), 
HUDSON'S SOAP WORKS, 
BIRD'S CUSTARD POWDER WORKS, 
&., &., &c. 


lllustration shows one of a pair of clocks at Lancashire County Avulum 





\, ADDRESS :— 


FARADAY WORKS, 














at work. 





We are prepared to fix 


under guarantee, and, if 
we fail, to remove free 
of cost, 








MORE 


bug | STEAM. 


LM” LESS 
ott, ye cost. 


MELDRUM BROS.. 


Atlantic Works, MANCHESTER, also at 
LONDON, PARIS, NEW YORK, &. ™” 
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NOTICE TO ADVERTISERS. 


Advertisements for the-Special Number should reach the Publishers 
not later than Monday, November Ist. 











TWENTY-FIVE YEARS OF ELECTRICAL ProcrESs. 


THE ELECTRICAL REVIEW. 


Special Issue, November 12th, 1897. 


y an, 


THE ELECTRICAL REVIEW first saw the light of day on November 15th, 1872, 
as THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW, and it is proposed 
to celebrate the 25th anniversary of the REVIEW’S existence by issuing a Specia) 
Number on November 12th next. It is believed that this will be fittingly accomplished 
by inviting some of the leading men in the profession to contribute articles on their 
own particular subjects, in which to review and bring up-to-date the progress made in 
the various branches of Electrical Science. 

The value and the interest which will attach to this special issue may be gathered 
from the subjoined list of subjects and writers, and others may yet be included. 























TWENTY-FIVE YEARS’. DEVELOPMENTS 


W. M. Mordey, M.1E.E. 

R. E. Crompton, M.Inst.C.E. 

W. H. Booth, M.Am.Soc.C.E. 
Robert Hammond, M.LE.E. 

W. B. Esson, M.Inst.C.E. 

E. Andreoli 

W. Langdon, M.1LE.E. 

Wh. A. Price, M.A. 

Philip Dawson, M.Inst.C.E. 
Professor Andrew Gray, F.R.S.E. 
Rankin Kennedy 

Dr. Hedley 

Rollo Appleyard 

J. W. Swan, F.R.S. 

Professor Andrew Jamieson, F.R.S.E. 
Prof. E. Hospitalier 

T. E. Gatehouse, A.M.Inst.C.E. 
R. Von Fischer-Treuenfeld, M.I.E.E. 
W. H. Preece, F.R.S. 

Chas. Bright, F.R.S.E. 

Ludwig Epstein, M.1.E.E. 





Alternate-Current Work 

Arc Lamp Construction 

Boiler Construction 

Central Stations ... 
Dynamo-Electric <<eor any 
Electro-Chemistry and Electro- ain «. 
Electricity applied to Railway Working 
Electrical Instrument Making 
Electric Locomotion 

Electrical Measurements 
Electrical Transmission of Power 
Electro-Therapeutics  ... 
Experimental Physics ... 
Incandescent Lighting ... 
Magnetism 

Polyphase Currents 

Primary Batteries 
Telegraphy—Military ... 
Telegraphy—Overhead 
Telegraphy—Submarine 
Secondary Batteries 


Steam Engine J. 8. Raworth, M.Inst.C.E. 
Telephony J. E. Kingsbury, A.I.E.E. 
Transformers James Swinburne, M.Inst.C.E. 

















NNT, 














H. ALABASTER, GATEHOUSE & Co., 4, Ludgate Hill, London, E.C. 
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WILLA “VALVE ENGINES 





‘SIMPLE. COMPOUND. OR TRIPLE EXPANSION. 
CONDENSING OR NON-CONDENSING. 
STANDARD PATTERNS UP_ TO 1.200 I.H.P. 


HIGH SPEED. 


EXTREME ECONOMY OF STEAM. 


: donmagin eee I.H.P. per hour has been recorded under suitable conditions of size, pressure, &c., and even in 
Engines of . @ consumption of less than 14} lbs. can be guaranteed with 160 Ibs. ’ pressure.) 


GREAT SAVING OF OIL: LITTLE ATTENDANCE REQUIRED. 


SMALE. SPACE OCCUPIED and corresponding reduction in first cost of buildings. 
SILENCE AND DURABILITY, OWING TO ALL BRASSES BEING IN CONSTANT THRUST. 








Over 175,000 H.P. in use or on order. 


WILLANS & ROBINSON, Lrp., *°s:: 
‘ TD., WARWICKSHIRE. 


CEE REIC ALS. 
ALL KINDS FOR ELECTRICAL WORK, and also for INDIA-RUBBER & GUTTA-PERCHA MANUFACTURERS, 
Solid Sulphuric Acid and Bichromate Salt for Export. 


G. BOOR & Co., 1 & 2, Artillery Lane, Bishopsgate, LONDON, E.C. 


~ GONTRAGTORS TO THE POST OFFICE wan OFFICE ADMIRALTY INDIA AND NEW ZEALAND OFFICES AND LEADING TELEGRAPH COS. 1126 


CLARKE, CHAPMAN & 6O., L 


HLHOTRIOAL HNGINDHERS. 




















Sr HBOLraALITiIss. 
Continuo. Current Dynamos, Alternators, 
-a Electric Motors, 
* Slow-speed Direct-coupled 
Engines and Dynamos 


For Ship Lighting, &c. 














GATESHEAD-ON-TYNE. 


[BNGINEERING TELEGRAPH CODE USED.) aay 





Telegraphic Address; * Unsworth, Derby. 
GREEN LANE MILLS 
Ga. B. UNSwWwor Tz. ee 
Manulacturer of Electrical Wires of every description for Electrical Instraments, Dynamo Machines, Telephones, and Electric Bells. 


INSULATED LINE WIRES AND CABLES. 
London Agents:—JOHN DAVIS & SON, 118, Newgate Street, E.O. md 
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MANUFACTURERS OF 


TELEPHONE 


EXCHANGE "APPARATUS. 


79, COLEMAN STREET, LONDON, E.C. 


CHICAGO, NEW YORK, ANTWERP, PARIS, & BERLIN. 


TO CENTRAL STATION ENGINEERS, 


Improve your Load Factors by introducing CROMPTON MOTORS 


KILOWATTS to the notice of your Consumers, 
12,000 
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ROMPTON MOTORS. 


MN, 


YU 
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4000 LL, 


wine acs 7 73 9) 10> ' 2 3 4: &$ Gam? 8 9 10 12 1 3 4 5S 608 
NEW DESIGNS veils self-oiling bearings requiring NO ATTENTION. 
MODERATE SPEED, NO HEATING OR SPARXING, 


AND ABOVE ALL 


HIGH EFFICIENCY. 


14 H.P. size now ready for delivery from stock, 100O—110 volts or 200—220 volts, 1,200—1,400 revs. 
2, 4, 1 and 2 H.P. sizes ready shortly. 
APPLY FOR FULL PRICE LISTS AND INFORMATION TO 


CROMPTON & CO., LTD., Mansion House Buildings, London, and Arc Works, Chelmsford 
Cooking and Heating Department—35, QUEEN VICTORIA STREET, LONDON. 


A Stock of Crompton-Pochin Arc Lamps is kept at our Birmingham Branch at 10, Edmund Street, Birmingham; Messrs. Johy Dewhurst 
and Son, of Attercliffe Road, Sheffield; and the Corlett Electrical Engineering Co., Rowbottom Square, Wigan. ul 


HIGH YOLTAGE LAMPS 
AND 
ACCESSORIES 


(A SPECIALITY). 














” 


APPLY TO— 


A. & W. HOPKINS, 


80, PARLIAMENT ST. LONDON, S.W 


WESTERN ELECTRIC CO., 





























eT 


Vol. 41. > No. 1,040, Ocronms 29; 1897.] 


THE ELECTRICAL REVIEW. 577. 





Extension of Premises.—We are informed by Mr. G. 
Braulik, of 218, Upper Thames Street, that owing to the increased 
yolume of business, he has found it necessary to rent two other large 
warehouses in the same vicinity, which has enabled him to open a 
show room in Upper Thames Street, and he invites inspection. We 
understand he keeps a very large up-to-date and well assorted stock 
for the’ prompt execution of orders. A speciality is incandescent 
lamps for ordinary and high voltage. 


Fire Brigade Alarms.—The London County Council 
has given the contract for the maintenance of the electric bells 
belonging to the fire brigade to Messrs. Jackson & Coleby for three 
years, at £325 per annum. The present contract with Messrs. Jack- 
son terminates on November 5th, and the new contract dates from 
that date for three years. 


M.D, Arc Lamps.—Aa illustrated list giving prices and 
iculars of the M.D. patent arc lamps and accessories therefor, 
been issued by Messrs. Moody Bros., of 68, Victoria Street, 8.W. 


Motor Cars.—A motor car service has been inaugurated 
between Hamilton and surrounding villages in Lanarkshire. 


The “Rocket ” Oil Engine.—Messrs. Robert Stephen- 
son & Oo., Limited, of Newcastle-on-Tyne, have issued a very neat 
little pocket list describing the “ Rocket” oil engine. The various 
uses to which the engine may be put are generalised, and among the 
other items may be mentioned a report by Prof. Wm. Robinson, of 
Nottingham, of a trial of the engine made by him in July, 1895. 
There are a number of testimonials, including one from Major Sand- 
ford, showing the fitness of the Rocket engine for electric lighting at 
country mansions. 


The Tudor Accumulator Company, Limited.—Mr. 
A. B. Pescatore informs us that, owing to the considerable increase 
in capital required by the rapid development of his business during 
the past year, he has converted his firm into a limited company, 
bearing the above name. All debts and liabilities of the firm are 
undertaken by the company, and all debts due to the firm are payable 
to the company. The conversion will not affect in any way the 
general conduct of the business, which will be carried on as hereto- 
fore. The staff remains as before, Mr. A. B. Pescatore being 
managing director of the new company. The offices will be trans- 
ferred from Manchester to London in the early part of November. 


Tickner v. Hofler.—This action, which came on for 
hearing at the Lord Mayor’s Court, was a claim by Messrs. Tickner 
and Carpenter, electrical engineers, to recover the sum of £18 18s. 6d. 
for goods sold and delivered. The plaintiff's counsel, Mr. Moyses, 
said there was no dispute as to the order, the sole dispute being as to 
the price of certain of the goods delivered, and a counter claim was 
made by the defendant for £19 10s. The Common Sergeant said he 
should refer the case to the Registrar, who would go thoroughly into 
the accounts. A formal verdict was taken for the plaintiffs on the 
claim for £18 18s., and for the defendant on the counter-claim for 
£19 10s., subject to the decision of the Registrar. 





ELECTRIC LIGHTING NOTES. 





Aberdeen.—The Gas Committee has recommended an 
application to the Secretary of Scotland for a £10,000 electric light- 
ing loan. The committee has had under consideration the question 
of providing a 600 H.P. engine for the electricity station, but has 
agreed to defer decision on the matter until the re-constitution of the 
committee after the municipal election. It was stated, however, that 
the matter will have to be dealt with on an early date, as it would 
take until autumn next year to build the engine. 


Bath,— With further reference to the question of appoint- 
ing a Clerk of Works in connection with the electric lighting exten- 
sions, we learn that notwithstanding the opinions expressed in 
council against such an appointment, the committee has engaged 
one at £2 10s. per week. 


Belfast.—A summary drawn up by the Electric Com- 
mittee of the electric light rental for the quarter ending September 
30th, 1897, shows the progress of the electric light undertaking, even 
in the restricted quarters it now occupies, to be most satisfactory. 
The committee has been again obliged to decline applications for 
current, the station being overloaded as it is. The engineer has 
reported the results of his testing of 95 drums of cable, and the 
inspection of the construction of engines, dynamos, é&c., on the 
contractor’s premises. 


Bolton.—At a meeting of the Town Council on Wednes- 
day there was a discussion in regard to proposal that the electric 
light undertaking of the Corporation should be governed by a 
Separate committee, and not by the members of the Gas Committee 
as hitherto. The matter had previously been voted upon both at the 
General Pa and Gas Committee meetings. In the case of the 


former the casting vote of the chairman was given against the division 
of the committee, and at the latter there were 17 members for the pro- 
posal and 20 against. On a vote being taken on Wednesday 30 were 
found to be in favour of the electric light undertaking being managed 
by a separate committee and 23 against. Several members of the Gas 
Committee voted for the division. 






Bradford.—A Local Government Board inquiry was held 
on 26th inst. into the Council’s application to borrow £50,000 for 
electric lighting extensions. Of this sum, £37,500 is for new mains 
and £4,C00 for meters. 


Brighton.—As the Lighting Committee are not at present 
able to estimate the profit on the electricity undertaking for the 
current year, the Town Clerk is not to include in the estimate for the 
next general district rate any sum to be paid over from the electricity 
account in aid of the general district fund. 


Bristol.—At the meeting of the Electrical Committee 
last Friday, the cost of lighting the public lamps for the half-year 
ending March next was under consideration, and it was decided to 
apply for £2,429. It was resolved to carry out an extension of the 
mains from Guthrie Road to the Avenue at Clifton. 


Burnley.—On the recommendation of the Electric 
Lighting Committee, the Council has approved plans of an extension 
to the electric lighting station. It is proposed to increase the engine 
capacity from 500 H.P. to 3,500. 


Canterbury.—The Local Government Board has sanc- 
tioned the loan for the electric light plant and works. 


Colwyn Bay.—The OCoancil, owing to the steam roller 
being required for its legitimate use, have discontinued the tempo- 
rary arc lighting of the new Promenade, and have decided upon a 
permanent installation. The temporary plant has been purchased by 
the proprietors of the Rhyl Pavilion, who are fixing it for lighting 
the outside of their premises. 

We learn that the Council is to apply for a £1,300 loan for electric 
lighting, the details of the scheme to be arranged by the Highways 
Committee. The surveyor received offers from three firms 7.c., Messrs. 
Mather & Platt, £1,206; Crompton & Co., £1,361; Electric Construc- 
tion Company, £1,092. 


Coventry.—A substantial increase in the amount of 
electricity supplied from the Corporation works is reported for the 
quarter ending September 30th. The amount was 13,155 units as 
compared with 8,869 units for the corresponding quarter last year. 
The rental was £340 4s. 9d. as compared with £228 5s. 


Dingwall.—The Town Council has adopted the electric 
lighting scheme proposed by Mr. Yorke. There will be 8 500-C.P. 
arc lamps and a number of 16 and 32 C.P. incandescents. 


Dover.—The Dover Electricity Supply Company has given 
notice of its intention to lay mains, transformer boxes, &c., in certain 
stated thoroughfares. 


Dublin. — A correspondent of the Freeman’s Journal 
considers that before the electric lighting extension scheme is pro- 
ceeded with, incandescent gas should be tried for the street lamps. 
With that suggestion we can find no fault, but the remarks with 
which he backs up his suggestion are really amusing. He says “ It is 
obvious that an electrical expert’s report will be more or less a pre- 
judiced one,” and “ the opinion of a gas engineer ” should be obtained. 
Then a gas engineer is not a prejudiced man and an electrical en- 
gineer ia! Thisand further comment made by the correspondent lead 
us to believe that he himself is very much biassed in favour of gas, for 
he distorts facts by saying ‘In view of the failure of the electric 
light in so many towns (some having had to abandon it altogether), 
I venture to think that the suggestion is worth entertaining.” We 
shonld like to know where are the so many towns where it has been a 
failure and the “some” where it has been abandoned. The “so many” 
towns where electric lighting has been a great success and given good 
pee to the municipality are of course not taken into account by a 

iassed gas advocate. We should have thought this letter beneath 
our notice were it not for the continued misstatements which are 
being made in the press wherever electric lighting is winning its 
way. When distortion of facts is resorted to it is a sign of acknow- 
ledged weakness on the side which adopts that line of opposition. 


Edinburgh.—A main box explosion occurred in Gorgie 
Road on 21st inst. A little girl was injured by a piece of the cover. 

With the view of preventing the recurrence of mishaps to the 
electric lighting system of the city, the Electric Lighting Committee 
has, according to the Scotsman, ery to recommend that switches 
should be connected with the end of each ‘and these would 
automatically open the circuit in case the fee iteelt should in any 
way become damaged. The probable cost of the necessary supply of 
switches would be between £500 and £600. 


Edmonton.—The District Council will consider in com- 
mittee a letter which has been received from the Tottenham and 
Edmonton Gas Company on the subject of electric lighting. 


Finchley.—The District Council has been considering 
the question of electric lighting, but has decided not to apply for a 
provisional order. There is another applicant in the field, 


Glasgow.—The Corporation has decided that ‘in any bill 
to be promoted by it in the next session of Parliament, application is 
to be made to increase the borrowing powers for the po some of the 
Corporation Gas Acts and the Corporation Electric Lighting Order, 
1890, by the sum of £1,000,000. 

Mr. Maclay, the chairman of the committee on electricity, at a 
meeting on October 14th reported that, after considering as to how 
cases of abnormal demand in consumers’ premises during the year 
should be dealt with in connection with the Brighton system of 
charging for current recently adopted by the Corporation, they had 
now to recommend that all consumers of current in private dwelling 
houses be permitted to have an abnormal demand 12 times in any six 
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months during the year without the same being registered by the 
meter used for indicating the maximum demand upon giving previous 
notice to the engineer of the time when such abnormal demand is to 
be taken, so that upon such occasions the demand indicator may be 
taken out of the circuit, and that the treasurer be instructed to 
notify this arrangement to all such consumers. The committee, 
having considered the foregoing report and recommendation, 
approved thereof. This minute has been adopted by the Corpora- 
tion. 

Gravesend.—The Secretary of the Great Western Elec- 
tric Light and Power Company (Mr. Geo. Offor), writes a lengthy 
letter to the local press complaining that his company’s application to 
the council for its approval to their proposed electric lighting scheme 
has not received proper consideration. He asserts that the Council 
settled the matter with another company before his people had time 
to reply to the Clerk's letter asking for more information. Mr. Offor 
states under seven heads the advantages which his company would 
offer to the district. 


Greenock.—The Electric Lighting Committee finds that 
it can get expert assistance for its inquiries re electric lighting for £25, 
and it accordingly recommends that it be empowered to spend that 
sum, 


Hackney.—The Public Health Committee and Electric 
Lighting Committee submitted at the meeting of this Vestry on 
Wednesday evening a joint report as follows:—(1). The Public 
Health Committee were considering the question of destroying the 
house refu3e of the parish by means of a dust destructor; (2) They 
had been approached by several parties, each of whom was anxious 
to erect a destructor in connection with electric lighting; (3) Several 
meetings in conjunction with the Electric Lighting Committee had 
been held, and both Committees had fully considered the proposals 
of three of the principal parties in reference to the suggested transfer 
of the Hackney Electric Lighting Order, and begged further to 
report: a. In each scheme submitted, the destruction of dust was to 
be carried out at prices varying from 1/1 to 1/3 per ton. 0. Each 
party was prepared to supply electric hight at prices from 5d. per 
unit for private lighting. c. And to make terms with the Vestry for 
the repurchase of their undertaking. (4) The Committee therefore 
recommended that they be empowered to submit a proposal for the 
transfer of the Hackney Electric Lighting Order. 


Hall Lighting.—It is proposed to light the Ladbroke 
Hall, Notting Hill, by electricity. The London County Council on 
Tuesday approved a plan showing the position of the lamps. 


Hampstead.—The boilers at the electricity works are to 
be insured for £16,000, the premium being £18. A substation is to 
be erected at the corner of Birchington Road and High Road, 
Kilburn, at a cost of £219—£86 for the building and £138 for the 
transformer and other electrical apparatus. In consequence of non- 
delivery of the extension plant considerable inconvenience is being 
caused, and consumers are to be asked not to press the load between 
6 and 8 p.m. on weekdays at present. It was stated at the last meet- 
ing of the Vestry that the contractor was ten months behind on his 
contract and the fines recoverable by the Vestry, if imposed, would 
be £800. The engineer is not to give his certificate for further pay- 
ments to the contractors until the consent of the Vestry has been 
obtained. 

Hornsey.—The District Council has had before it a 
recommendation from the Highways and Lighting Committee that 
steps be taken by the solicitor to apply for a provisional order, and 
tbat certain stated roads be the specified area. The proposal does 
not appear to have been carried. One member complained that 
nothing was stated as to cost—in fact,a scheme had not been con- 
sidered at all. 


Hove.—The Urban District Council intends promoting a 
provisional order for the supply of electricity in the parish. of 
Aldrington. 


Hull.—The borough electrical engineer who is now in 
receipt of £250 per annum, has asked for an increase of salary. 
Inquiries are to be made as to the salaries paid in other towns. A 
large number of fresh customers is being added lately, one being for 
600 16-C.P. lamps. 


Kingswinford.—The Rural District Council are to apply 


for a provisional order for electric lighting. 


Leatherhead.—The London Gazette for 22nd inst. con- 
tains a notice of application which is being made by the Urban Dis- 
trict Council for a provisional electric lighting order. 


London.—The Notting Hill Electric Lighting Company 
is to extend its mains in Westbourne Grove. 

Among various alterations being made at the Portman Chapel, is 
the installation of the electric light. 

An electric main box explosion occurred in Ladbroke Grove, 
Notting Hill, on 25th inst. 


Long Eaton.—The District Council has been asked to 


take into consideration the question of putting down an electric 
lighting plant for lighting the streets and supplying private parties. 


Maidstone.— A company having given notice of its inten- 
tion to apply for a provisional order, the Electric Lighting 
anaes is to consider whether the District Council should apply 
or an order. 


Paddington.—The Vestry is to have six electric arc 
lamps placed in various thoroughfares by way of experiment. 





Perth.—The Town Council on 21st inst., went into the 
electric lighting question. The Special Committee had advised by 
6 votes to 2 that a provisional order be obtained, but the Council 
decided on the Provost’s motion to call in Prof. Kennedy to advise 
them before the order be applied for. 


Peterborough.—We understand that the Towa Conncil 
last week decided to apply to the Local Government Board for a 
£15,000 loan for electric lighting scheme. The opposition to elec- 
tric lighting has been long and severe at Peterborough, but in this 


town, as well as at York, such opposition has now been defeated. 


Portsmouth.—<A’ correspondent says: The new electric 
light station for Portsmouth Dockyard, which now comprises close 
upon 300 acres, will, it is estimated, cost £100,000. The new naval 
barracks are to be lighted by electricity, and eventually the system 
will be extended to Whale Island. A number of motors will be em- 
ployed, supplied with power from the central station, and the whole 
of the driving in the dockyard will be carried out by electricity. 


Rangoon, Barmah.—In our October 15th issue, under 
this heading, we referred to the proposed appointment of an elec- 
trical expert by the municipality. We now learn that Mr. Robert 
Hammond has accepted the appointment as consulting engineer to 
make a preliminary report upon the scheme. As soon as this report 
is submitted, the municipality will at once proceed with the 
establishment of the necessary works. We understand that for the 
past year the municipality of Rangoon (Burmah) have had under 
consideration the report of their engineer, Mr. J. Stirrat, upon the 
advisability of undertaking the supply of electricity within the city, 
and the present appointment is the result. 


Rothesay.—The Town Council has decided to apply for 
a provisional electric lighting order, and a special committee has been 
appointed to make all the necessary arrangements. 


Shoreditch.—The Vestry last week considered the finances 
of the electric lighting and destructor undertaking. The Finance 
Committee reported that they had considered the condition of the 
capital accounts of the undertaking.’ Mr. Adams stated that the 
present overdraft on the capital accounts amounted to £3,786 19s. 2d., 
and he suggested the advisability of considering future requirements 
so that a loan could be negotiated, and the expenditure definitely 
allocated. Over £10,000 had been spent out of monies borrowed for 
other purposes. The Vestry decided to:ask the London County 
Council to sanction a loan of £15,000 on the lighting and destructor 
undertaking, and to lend the money for the longest term and at the 
lowest interest obtainable. The report was adopted. It was further 
resolved that future allocations of expenditure between the capital 
and revenue expenditure be determined by the Finance Committee, 
in the presence of the Lighting Committee chairman and the chief 
electrical engineer. 


Skipton.—Dr. Hopkinson is to be consulted by the 
District Council as to his charges for advising on the question of 
electric lighting. 


Southampton.—The Electric Lighting Committee has 
commenced the extension works. 


Stirling.—The question of employing an architect for 
planning the proposed electricity station was before the Police Com: 
mission last week, Prof. Kennedy having written to know whether he 
should engage his own architect. The Commission, however, in 
going into the matter did not seem to know what to do in regard to 
the scheme, for statements were made by several members} to 
the effect that it was not likely to be profitable. In the end 
the matter was referred back to the Lighting Committee “ to look 
into the financial aspect of the question as well as the practical part 
of it.” 


Torquay. — We understand that the selection of an 
electrical engineer for the Corporation station has been referred to 
Prof. Ayrton. We recently commented on the manner in which the 
Council considered the matter. It is stated that Prof. Ayrton has 
been selected by the president of the Institution of Electrical 
Engineers, to whom the Council applied for advice. 


Watford.—The Council have declined to entertain the 
offer of an electricity supply company to take over the provisional 
order. The Council will borrow £21,000 forthe purpose of carrying 
out the scheme themselves. The consulting engineer, Mr. Hawtayne, 
states that if the lowest tenders sent in are accepted, the total cost 
will be about £2,000 under what he originally estimated. 


Westgate.—The District Council is to make application 
for a provisional order for electric lighting, and a meeting of ‘rate- 
payers will consider the matter. 


Wolverhampton.—A Local Government Board enquiry 
was held on Tuesday afternoon into the application of the Council for 
sanction to a £9,000 loan for electric lighting extensions. £882 of 
this sum has been overspent beyond the previous loan, and new build- 
ings are to be put up for a 140-unit dynamo, steam exhaust pipes, 
fuse room, &c., amounting to £5,330; £1,000 will be spent upon ex- 
tension of mains, &c.; £1,500 for extending to Chapel Ash, including 
a substation; contingencies, £288. The total capacity of the present 
plant is 15,100 8 C.P. lamps, and the new plant will add 4,000 8 C.P. 
ee: Mr. F. Harman Lewis, the Borough Electrical Engineer, 
se uced plans of the proposed works. The Town Clerk said that 

t year there was a profit of £224 on the undertaking. 
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Worthing.— At a meeting of the Town Council on 
Tuesaday, the Electric Lighting Committee reported the receipt of a 
letter from Prof. Kennedy, stating that since his report to the Cor- 

ration of November 4th, 1894, an important improvement has been 
made in the manufacture of incandescent electric lamps, and having in 
accordance with the committee’s request, reconsidered his estimate 
for the proposed works in the borough and the cost at which they 
could be carried out on the system which had now become possible, 
he found that a saving exceeding £4,000 might be effected, and a 
further sum of over £400 per annum at the commencement, in the 
annual cost. A letter was also recd from Messrs. Crompton & Co., 
requesting to be informed whether the council would entertain the 
adoption of electric lighting on certain stated terms, the provisional 
order also obtained being transferred to them on payment of all the 
costs incurred in obtaining it. The committee informed the council 
that they purposed, before submitting any recommendation, to ascer- 
tain, as far as practicable, what number of the inhabitants resident 
within the compulsory area were prepared to take the electric light 
at or below the terms stated in the order. The report was adopted. 


York,—The City Council held a special meeting on 25th 
inst. to consider the electric lighting matter. After discussion it was 
resolved to proceed with a municipal installation and accept the 
tenders as recommended by Prof. Kennedy in his report of January 
7th. Application is to be made to the Local Government Board for 
a £20,000 loan. The voting was 26 for, 7 against, and 8 neutral. 
pte — become of the opposition which was so very active a little 
ime : 








ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 





Another Underground Electric.—It is stated that 
surveys are being got ready for a deep-level electric railway, con- 
necting the Brighton and South Coast lines at Victoria, with Euston, 
St. Pancras, and King’s Cross terminal stations on the North-Western, 
Midland, and Great Northern Railways. The proposed line will pass 
through the heart of the West End, and will have a station in the 
Strand close to the great hotels and the theatres. 


Barcelona and Madrid.—The contract for the electrical 
equipment (power house and rolling stock), of both the Barcelona 
and Madrid tramway systems, has just been placed with the British 
Thomson-Houston Company, Ltd. There will be 85 cars on the 
Barcelona system and 55 on the Madrid line, all operated on the 
overhead system. 


_ Birmingham.—Various changes have been annonnced 
in the Birmingham papers in the management of the Birmingham 
City Tramways Company. Mr. J. A. Christie, of Leamington, has 
joined the board, and Mr. Granville C. Cuningham, late of Toronto, 
who recently read a paper before the British Association there, giving 
an account of the Montreal electric tramways, is to become mana- 
ging director. Mr. Cuningham is a firm believer in the trolley, 
therefore it will be interesting to see what the future may bring forth 
at Birmingham, where the Council says it will not haye that system. 

The Clerk to the Aston District Council has called the attention of 
the Board of Trade to the many complaints made regarding the 
+ a and has asked the Board to hold an inquiry into the 
subject. 


Bristol.—On Saturday last the Earl of Jersey, Col. 
Boughey, and W. R. Fitzgerald, held an inquiry at Bristol into the 
application of the Bristol Tramway Company for an order under the 
Light Railway Act to construct a line from Kingswood to Hanham, 
on the outskirts of Bristol. In effect the proposal was to extend the 
present electric tramway from St. George to Hanham, a distance of 
about a mile and a half, deriving the power from the station at 
St. Georges, which supplies the current for both the Kingswood and 
Fishponds lines. The application-was-supported by the district to 
be served, which is entirely isolated from the city of Bristol except 
for busses which occupy an hour in doing the journey under favour- 
able circumstances. The only point which the commissioners had to 
decide, and which was debated, was in respect to the absence of any 
purchase clause in the order asked for. The Town Council of Bristol 
intervened to raise this question, and their representative argued 
that the Light Railway Act was not intended to override and set at 
nought the purchase clause of ‘the Tramway Act. The city had 
power to purchase the rest of the tramway undertaking of the 
company at the end of a fixed term, and it would be most incon- 
venient if there were sections with regard to which there were no 
conditions of purchase. On behalf the company, the purchase clause 
was opposed and there was an intimation that the insertion of 
purchase conditions defined by the Tramway Act would lead to the 
abandonment of the scheme. The Earl of Jersey called attention to 
8 clause which had been inserted in an order in the Potteries district 
in which the term of purchase was fixed at 35 years. The Com- 
missioners reserved their judgment, 


Cardiff—At the monthly meeting of the County Council 
held on Monday, the Town Clerk stated in reply to Mr. Good, that 
it was the intention of the Corporation to get a provisional order to 
enable them to purchase and take over andiwork the tramways. Alder- 
man Carey moved, in connection with a resolution of the Electric Tram- 
ways Committee, that the words “ And in the event of the Corporation 
deciding to apply next session for power to extend the boundaries 
of the borough, that authority be sought at the same time to con- 








struct and work the tramways indicated by dotted red lines on the 
aforesaid map” be rescinded, and that it be resolved in lieu thereof: 
“That the Parliamentary Committee be authorised to give an under- 
taking to the local authorities of the districts proposed to be added 
to the borough, that in the event of such districts being included 
within the borough boundaries the Corporation will apply to Parlia- 
ment in the succeeding Session for powers to extend the tramways 
to those districts as indicated by the dotted red lines upon the 
borough engineer’s plan, or as may be agreed upon.” The speaker, 
in moving his resolution, gave facts showing the success of electric 
tramways in various big towns in the United Kingdom in which they 
had been laid down. Councillor Jenkins seconded, and the resolution 
was adopted nem con. 


Clontarf.—Another trial trip over: the Clontarf-Dolly- 
mount electric tramway took place on 22nd inst: The distance is 24 
miles, and the journey occupied nine minutes. The power station is 
situated at Clontarf. The buildings are of Irish red brick, designed 
by Mr. H. F. Parshall, consulting engineer, and built by Mr. R. 
O'Connor. It stands on a large extent of ground, and is divided into 
three sections—the boiler house, the engine room, and the car house. 
The boiler house is 150 by 42 fect. A large skylight is let into the 
roof and extends the whole length of the house. The boiler plant 
consists of three boilers manufactured by Messrs. Babcock and 
Wilcox, Limited, each of which is capable of evaporating 6,500 lbs. 
of steam per hour at a working pressure of 155 lbs. The feeding 
water is taken from a large tank close athand. A Green’s economiser 
is used, and there are two Worthington’s horizontal steam feeding 
pumps each capable of supplying water to the three boilers. On the 
left of the boiler house is the engine room. The equipment consists 
of three British Thomson-Houston generators, 150 kw., directly 
driven by Mackintosh-Seymour horizontal tandem compound engine 
running at the speed of 150 revolutions per minute. The installation 
is supplied with duplicate steam piping. The size of the engine 
house corresponds with that of the boilerroom. Overhead is a 10-ton 
travelling crane manufactured by Jessop and Appleby, of Leicester. 
The electrical plant has been put up by the British Thomson-Houston 
Company, the contractors for the line. There is also a separate elec- 
trical plant for the lighting of the station. On the right of the boiler 
house is the car house, which has been constructed.to accommodate 
20 cars. Workmen are now employed bonding the rails from 
Annesley Bridge to the North Strand, in preparation for tae exten- 
sion of the electrical system to Nelson’s Pillar, and the work has been 
completed for a short distance. 


Chester.—The Town Council has had before it a proposal 
by the Trades and Labour Council to municipalise the tramways. 
The lease expires in two years. Councillors thought the matter 
might wait a little while. It has already been considered in com- 
mittee and adjourned. 


Dover.—Awong the minutes of the Tramway Committee 
confirmed at the last Council meeting was the following :—“ Zectric 
Current.—A letter is read from Mr. Sellon as to the claim of the 
Electricity Supply Company, stating that although he considered the 
company were in a position to supply current on July 31st, all the 
requirements of the Bcard of Trade had not been completed until 
within the last week, and that they were therefore not till then in a 
position to supply current strictly in accordance with the terms of 
their contract, and the committee is recommended that a reply to this 
effect be sent to the company.” 


Dublin.—An inclusive contract has just been given the 
British Thomson-Houston Company, Ltd., for the entire equipment 
with electric traction of that portion of the tramway system which 
is now worked by horses. Our readers will recollect that two 
sections of the tramway system in Dublin have already been equipped 
by this firm, the latest of which is that running from Annesley 
Bridge out to Clontarf and Dollymount, the formal opening of which 
is to take place within the next few days. The other section referred 
to, viz., that from Ballsbridge to Kingstown to Dalkey, has been 
running successfully for some 18 months, and additional machinery 
is at this time being installed in the Ballsbridge station. The big 
scheme now decided upon will be served from a big central station, 
details of which are now being worked.out. When the contract just 
closed by the Dublin United Tramways Company. is completed, 
Dublin will be in the proud position of possessing the largest tram- 
way system operated electrically in the British Isles, covering, as it 
will, over 110 miles of track, on which will be operated 200 motor 
cars 

France.—The horse tramways in the town of. Marseilles 
are to be converted into electric lines on the overhead conductor 
system, the contract for the work having been secured by the French 
Thomson-Houston Company. 


Halifax.—The District Councils of Warley and Greetland 
have suggested extensions of the tramways to their districts, but 
the town clerk has advised them that it,is too late to include these 
extensions in the new Bill, though they might be included in the 
next. The Board of Trade has returned the plans showing the mode 
of construction of the tramways authorised, with the-approval of the 
department signified thereupon, subject to the condition that the 
width of the groove of the rail must not exceed 1 inch. 


Light Electric Railways.—Under “New Companies” 
this week will be found particulars of the registration of a number 
of companies whose object is to lay down light electric railways in 
suburban and country districts. We learn that the Finchley District 
Electric Traction Company has given notice of its intention to 
apply to the Light Railway Commissioners for powers to construct 
and work light railways between the Metropolitan Railway Station, 
Finchley Road, Hampstead, and the adjoining suburbs of Finchley 
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and Hendon. It is also announced that it is proposed to construct a 
railway, with a 4ft. 84in. gauge, from the tramway terminus at Acton 
Hill, through Ealing, and terminating at Hanwell Broadway. The 
British Electric Traction Company, Limited, has given notice of its 
intention to apply next month to the Light Railway Commissioners 
for an order to carry out the work. 


Liverpool.—At a recent meeting of the Special Tram- 
ways Committee of the Corporation, it was moved “That the com- 
mittee, after having a joint report from the City Electrical Engineer 
and the City Engineer on the subject,do not deem it desirable to 
have any line of underground electricity laid in the city until the 
Council have decided in what streets an underground system should 
be laid, and what system should be adopted, and therefore it is 
not desirable to accept the prpenl of the Simplex Electric Tramway 
Conduit Syndicate, Limited, to construct an experimental line.” An 
amendment to the effect that the offer of the Syndicate be 
accepted was proposed and seconded, but eventually defeated, and 
the original motion was carried. 


Llandudno,—The District Council has approved of the 
pronepal to apply to the Board of Trade for a provisional order to 
y down tramways within the urban district of alae. a letter 
received on the subject being submitted to the Electric Light Com- 
mittee for consideration. 


Middlesborough.—An inclusive contract for the equip- 
ment of the tramways, now being built between Middlesborough 
and Stockton-on-Tees, has been placed with the British Thomson- 
Houston Co., Ltd., which will include all the power house machinery, 
complete line equipment with 45 cars, and complete distribution 
system. 


Motor Car Trial.—Mr. T. Parker and several gentle- 
men connected with Messrs. Parker, Limited, of Wolverhampton, in 
addition to a number of distinguished visitors, attended the works in 
Wednesfield Road, Wolverhampton, on Wednesday last, having been 
conveyed there from the station in Mr. Parker’s new motor car. The 
main object of the visit was to test the capabilities of Mr. Parker's 
electric motor, which was in every way satisfactory. We understand 
that Mr. Parker, when on his motor car trips, has had a good deal 
of trouble with small boys, who, not satisfied with hanging on 
behind, have thrown sticks and stones intothe mechanism whilst the 
car has been running. 


The Electric Traction Undertakings of the A.E.G.— 
We have received from the Allgemeine Elektricitits Gesellschaft in 
Berlin, a catalogue of the very extensive electric street railway under- 
takings that have been carried out, or are in course of construction by 
this firm. The total length of track recorded in the catalogue is 
452°4 miles, and the total number of cars 1,276, which makes 
a good record for a single company when we consider how recently 
this form of traction has been introduced. The catalogue gives a 
number of useful particulars about each undertaking, such as length 
of track, number of cars, number of boilers and their heating sur- 
face, H.P. of engines, output of dynamos, &c., &c. 


The Underground and Electric Traction.—A Daily 
Mail representative has interviewed an official of the Metropolitan 
Railway on the subject of electric traction, for the purpose of 
ascertaining what ate the difficulties mentioned by Mr. Bell before 
the Board of Trade Commission, to whose report we referred at 
length a week or two ago. The official interviewed said the point 
referred to by Mr, Bell was, he imagined, tue question of finding the 
initial energy for starting a large number of trains simultaneously on 
the same section. “There are 27 stations on the circle,” he said, 
“and to start trains from several of these at the same time would 
require a considerable power from the source of supply. This 
difficulty will, of course, be overcome eventually; but electrical 
traction will not be utilised on the Metropolitan system for some 
little time. The subject is receiving the continuous attention of the 
directors, but it is naturally one that demands serious consideration. 
As soon as & decision is arrived at a definite announcement will be 

e. bd 


Weston-super-Mare.— The members of the District 
Council inspected the electric tramway lines at Bristol on Saturday 
afternoon last. = >. - 2 








| TELEGRAPH AND TELEPHONE NOTES. 





African Trans-Continental Telegraphs,—The African 
Trans-Continental Telegraph Company has received the following 
cablegram from:Mr.‘Rhodes :—“ Order another 500 miles of telegraph 
sa eon I will be through to Tete within three months.—C. J. 

HODES.” 


The Pacific Cable Scheme.—Yesterday’s Financial 
Vews has an article on the rumours of the failure of the above scheme, 
which it says are groundless. The article reads as follows :—" From 
statements which have been recently gaining ground in submarine tele- 
gtaph circles, there seemed to be some reason for supposing that one 
very important project lately discussed by Mr. Chamberlain with the 
Colonial Premiers was in danger of collapse. The Pacific cable enter- 
prise, it has been stated, had been allowed to languish as a result of 
the Australian colonies having yielded to the pressure of certain 
interested ments, with the result that a Franco-American combi- 
nation would probably be formed to complete the scheme, thus 
ing telegraphic communication between Canada and the 





Australian colonies to fall into hostile hands at a time when ‘a mighty 
struggle for commercial supremacy on both shores of the Pacific 
Ocean must commence.’ There does not seem to be, however, any 
danger of such a catastrophe. The Colonial Office knows nothing of 
the suggested Franco-American combination of which the alarmists 
stand in dread; on the contrary, writes a correspondent of the 
Financial News, the department has every confidence that the scheme 
will be duly carried out by each of the three parties to it. When 
Mr. Chamberlain discussed the subject of the proposed cable with the 
Premiers, he pointed out to them that a committee had been 
appointed to consider the subject, and that a report had 
been presented to their respective Governments. ‘It there- 
fore remains with you,’ he added, ‘to consider whether you will 
take action upon it.’ The Australasian Premiers agreed with that 
view of the case, but they found it impossible, in the multitude of 
their Jubilee engagements, to definitely determine what they would 
be prepared to do in the matter. ‘The result is,’ as it was explained 
to our correspondent yesterday, ‘the Secretary of State now awaits 
communications from them on the subject.’ ‘And when do you 
think they are likely to be received?’ he inquired. ‘ Well, the 
Australasian colonies are a long way off; besides, since their return 
the Premiers have had their bands full of the subject of Australian 
Federation. We shall hear from them in due course, no doubt,’ 
‘ And the scheme they are toconsider?’ ‘Is for the construction of a 
telegraph cable from Vancouver (British Columbia) through the 
various islands of the Pacific Ocean to the coast of Australia, each of 
the three parties—namely, Great Britain, Canada, and the Austra- 
lasian colonies—contributing to the expense. ‘Then, can you 
explain the mysterious hint at a possible Franco-American 
combination?’ ‘That has reference to two Bille before the 
Congress of the United States; but they have not come to any- 
thing at.present. The British scheme is quite independent of any 
scheme of that kind. The American scheme is for the construction 
of acable from San Francisco; they are quite at liberty to construct 
it—in fact, the more cables the better for us. On our side we must 
wait until each of the three parties is agreed.” ‘And what of 
France?’ ‘So far as I know, there has been no official discussion of 
such an enterprise in France, and it is not quite clear that the French 
Government has anything to gain by the construction of such a cable.’ 
‘ But may it not be a scheme that French private speculation has in 
contemplation ?’ ‘There are telegraph cable companies in France, 
of course; but I think this would be rather far afield for them.’ 
‘Then we can safely rest assured that ‘the next big job to be wrested 
from the British,’ as the alarmists have put it, is safe for the pre- 
sent?’ ‘Undoubtedly. What is meant by “ interested arguments” 
I do not in the least understand, nor have I the faintest notion whence 
the “arguments” emanate.’” 


Telegraphic interruptions and Repairs :— 


CaBLES. Down. Repaired. 
Brest-8St. Pierre (Anglo, 1869) April 6th,1893 ... : 
West Indies— 
8t. th “pg ae --- Nov. 30th, 1896... ae 
Cayenne - Pinheiro 
(Brazil) Sept. 29th, 1897 .. 


Paramaribo-Cayenne ... Oct. 25th, 1897 
Amazon OCompany’s cable— 


Parintins-Itacatiara ... May 5th, 1896 ... ue 
Obidos-Parintins _ «- Dec. 7th, 1896 ... < 
Cable beyond Santarem ... Oct. 23rd, 1897 ... iat 
Hong-Kong-Macao .. ... Sept. 28th, 1897 ... aad 
Otranto-Vallona a .-- Oct. 11th, 1897 ... sai 
Mozambique-Lourenzo Marquez Oct. 18th, 1897 ... Oct 20th, 1897. 
Cadiz-Teneriffe ees «»- Oct. 26th, 1897 ... aaa 
LanDbmnes. 
Trans-Oontinental line be- 
yond Masol dig } March 12th, 1896 ... ose 
(Columbia) q } July 4th, 1897 ... eee 








CONTRACTS OPEN AND CLOSED. 





OPEN. 


Austria.—November 5th. An electric power transmission 
plant is about to be put down at the Austrain State Railway Work- 
shops at Pilsen, and tenders are being invited for the supply of the 
necessary plant. Tenders are to be sent to the Kundk, Staatsbahno 
Direction, Pilsen, Austria. 


Ayr. — November 11th. Tenders are invited by the 
Corporation from firms willing to undertake the free wiring of houses 
in the burgh. Electrical engineer, Mr. A. J. Fuller. See our “ Official 
Notices.” 


Blackpool.—November 22nd. The Corporation wants 
tenders for various works required in the conversion of the present 
system of electric traction. There are four sections as follows :— 

A. Steel columns, brackets and straining posts. 

B. Trolleys, trolley wire and indicators. 

C. Controllers, motors and gearing. 

D. Mains and section fuses. 
Borough electrical and tramway engineer, Mr. Robert C. Quin. See 
our “ Official Notices ” for further particulars. 
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Burnley.—November 17th. The Corporation invites 
tenders for the supply and delivery of lead-sheathed, armoured, 
underground cables. Borough Electrical Engineer, Mr. W. R. Wright. 
See our “ Official Notices” last week. 


Dewsbury.— November 2nd. The Corporation want 
tenders for the supply of coal for the electricity works for twelve 
montks from January 1st next. Particulars from the electrical 
engineer, Bradford Road. 


France.—November 3rd. Tenders are being invited by 
the 1900 Exhibition Authorities in Paris for a complete installation 
of electric lighting in the Exhibition Administration Offices at the 
corner of the Avenue Rapp and the Quai d@’Orsay. Particulars from, 
and tenders to, the Secretariat Général de l’ Exposition Universelle de 
1900, 26, Avenue de la Bourdonnais, Paris. 


Hull.—November 5th. The Corporation invite tenders 
for the electrical equipment of their tramways, to the extent of 
about 9 miles double track and 4 mile single track. The contract 
will not be divided, and will include engines and generators, switch- 
boards, feeders, poles, brackets, trolley wire, rail bonding and all 
accessories, also the first instalment of cars (15 motor cars and 5 
trailers). City engineer, Mr. A. E. White. City electrical engineer, 
Mr. A. 8. Barnard. See our “ Official Notices” September 17tb. 


Queensland (Aus.),—November 15th. The Municipal 
Council of Ipswich, Qu d,is inviting tenders for the supply 
and erection of the following electric lighting plant, &c.:—Tubular 
boilers, pipes, pumps and heaters, alternators and exciters, switch- 
board, high and low tension mains, junction boxes, transformers, &c. 
Specifications, and all particulars as to conditions, &c., may be 
obtained from Messrs. Gordon & Gotch, St. Bride Street, Ludgate 
Circus, London, E.C., and tenders have to be forwarded to the Town 
Clerk (Mr. Albion Hayne), Council Chambers, Ipswich, Queensland. 
See “ Official Notices” September 17th. 


Roumania,—November 15th. Tenders are being invited 
by the Municipal Authorities of Ploesti, for the concession for the 
establishment and working of an electricity generating station in the 
town during a period of 40 years, for private and public lighting and 
also for power ission purposes. 

Russia,—November 1st. The Municipal Authorities of 
Novorossisk, South Russia, are inviting tenders for the concession for 


the construction and working of an electric tramway and for the elec- 
tric lighting of the town. 


Shoreditch.—November 2nd. The Vestry invites tenders 
for the supply and erection of additional engines and high tension 
continuous current generators, and an extension of the existing 
switchboard. See our “Official Notices ” October 15th for particulars. 


Spain.—November 8rd. Tenders are being invited by 
the Municipal Authorities of Aznaga (province of Badajoz), for the 
concession for the electric lighting of the public streets of the town 
during a period of 25 years. Tenders to be sent to El Secretario del 
Ayuntamiento de Aznaga (Badajoz). 


St. Pancras.—November 2nd. The Vestry want tenders 
for the supply and fixing of additional plant at the Regent’s Park 
electricity works, comprising dynamos, engines and switchboards. 
See our “ Official Notices” October 15th. 


Victoria, — November 10th. The Agent-General for 
Victoria is inviting tenders for the supply of electric light cables and 
fittings, for the Railway Department of the Colony. Specifications, 
&c., obtained at the Offices of the Agent-General. 





OLOSED. 


Brighton.— From the tenders sent in for electric fitting 
and wiring at the administrative building of the new Sanatorium, 
that of Mr. T. King has been selected by the Council for acceptance, 
at £170. The other tenders were from Messrs. Reed & Son, £186; 
Mr. Coat, £194; Messrs. Page & Miles, £198; Messrs. Hawkes and 
Walton, £225. 


Hammersmith.—The Vestry has given the contract for 
the electric fitting and wiring at Shepherd’s Bush Library to Mr. 
Hellyar, at £90 odd. 


Huddersfield.—The contract for the electric wiring and 
fitting of the Free Library and Art Gallery, for the Town Council, has 
been given to Messrs. Read, Holliday & Sons, at £87. 

Hull.—The Electric Light Committee has given an order 


for a boiler for the electricity works to the Earle’s Shipbuilding 
Company, at £835. 





FORTHCOMING EVENTS. 





1897. 

Friday, October 29th.—Physical Society. Opening meeting for the 
session. 

Friday, October 29th, at 2 o’clock.—Meeting of the Automatic 
Telephone Company at Winchester House, H.C. 

Friday, October 29th, at 8 pe Seteenele Society Smoking 
Concert at St. James’s Hall Restaurant (Banquet 

Room), Regent Street, W. 








Monday, November Ist.—Indo-European Telegraph Company. In- 
terim dividend payable. : 

Monday, November 1st.—Callender’s Cable and Construction Com- 
pany. Interim dividend payable. 

Tuesday, November 2nd.—Last day for receipt of tenders for 
Shoreditch electric lighting extension plant. 

Tuesday, November 2nd.—Last day for receipt of tenders for 
St. Pancras extension plant. 

Tuesday, November 2nd, at 7.45 p.m.—The first of a series of lectures 
by J. Fletcher Moulton, Esq. Q.C., on “ Patent Law,” 
will be delivered at the Middle Temple Hall. 

Wednesday, November 3rd.—Institution of Mechanical Engineers’ 
ordinary general meeting at 25, Great George Street, 
Westminster, for reading and discussion of papers as 
follows :—‘‘ Experiment upon Propeller Fans, and upon 
the Electric Motor driving them,” by Mr. William 
George Walker, of London. Adjourned discussion and 
supplementary paper. “Diagram Accounts for Engi- 
eee Work,” by Mr. John Jameson, of Newcastle-on- 

ne. 

Thursday, November 4th.—Institution of Mechanical Engineers’ 
ordinary general meeting at 25, Great George Street, 
Westminster. Paper on “Mechanical Features of 
Electric Traction,” by Mr. Philip Dawson, of London. 

Thursday, November 4th, at 8 p.m.—Chemical Society, Burlington 
House. Papers to be read:—‘ The Properties of Liquid 
Fluorine,” Professors H. Moissan and J. Dewar. “The 
Liquefaction of Air aud. the Detection of Impurities,” 
Prof. Dewar. “The Absorption of Hydrogen by Palla- 
dium at High Temperatures and Pressures,” Prof. Dewar. 

Friday, November 5th, 8 p.m.—The Institution of Junior Engineers 
at the Westminster Palace Hotel. Inaugural meeting 
of 17th session. Presidential address by John A. F. 
Aspinall, Esq., M.Inst.C.E. 

Friday, November 5th.—Last day for receipt of tenders for Hull 
electric tramway equipment, 

Monday, November 8th, at 7.30 p.m.—Institute of Marine Engineers, 
58, Romford , E. Paper by Rev. M. Capell, on 
“ Fans.” 

Tuesday, November 9th.—Last day for receipt of applications for 

appointment of electrical engineer to the Glasgow Cor- 

poration. 








NOTES. 





Correspondence.—We have received too late for inser- 
tion in this issue, a letter from Mr. A. B. Pescatore on 
“Tudor Batteries,” and, one from Messrs. Sax, Slatter & Co., 
Limited, replying to Messrs. Julius Sax & Co.’s letter of last 
week, 





Leciures on Patent Law.—A very important course of six 
lectures is to be delivered by J. Fletcher Moulton, Esq., Q.C., 
on “ Patent Law,” under the auspices of the Council of Legal 
Education, in the Middle Temple Hall. The first lecture 
will be delivered on Tuesday, November 2nd, at 7.45 p.m., 
and the lectures will be continued at the same hour on sub- 
sequent Tuesdays. The following is a syllabus of the 
lectures :— 

Lecture I.—Nature of Grant by Letters Patent.—Their Legal 
Status prior to Act of Monopolies.—Effect of that Act.—Practice and 
Procedure in the Sixteenth and Seventeenth Centuries.—Modern 
Developments.-—Legal Status of Letters Patent under Existing Law. 

Lecture II.—The Invention.—Difficulty of Definition of the word 
“ Invention.” —Essential Characteristics of a Patentable Invention.— 
Negative Canons Derivable from Judicial Decisions.—Delimitation 
of the Invention in the oe and Function of 
Claims.—Their Interpretation.—Colourable Imitation. 

Lecture III.—Conditions of Meyer Ag Bevel :—Prior User.— 
Secret User.—Experimental User.—Prior Publication. —Its Suffici- 
ency.—Conflicting Decisions.—Distinction between Public Know- 
ledge and Common Knowledge.—Publication by the Inventor Him- 

Lecture IV.—Conditions of Validity (continwed).—(2) Sufficiency of 
Specification:—Double Duty of the Patentee.—Difficulties arising 
therefrom.—Examples.—(3) Utility :—Origin and Nature of the Con- 
dition.—Meaning of the Term in Patent Law.—Oommercial Utility. 
—(4) Conformity :—Origin and Nature of the Condition.—Fair 
Development, 

Lecture V,—2recedure.—Mode of Obtaining the Grant.—Amend- 
ment of Grant—Revocation of Grant.—Rights and Remedies of 
Patentee.—Rights and Remedies of Public.—Action for Threats.— 
Compulsory Licences. ‘ 

Lecture VI.—Defects of English Patent Law.—Foreign Systems.— 
Relative Advantages. — Possible Improvements. — International 
Rights. 

The lectures will be open to all members of the Inns of 
Court free, and to gentlemen non-members on payment of a 
fee of one guinea for the course. Tickets to be obtained at 


the office of the Council, Lincoln’s Inn Hall, W.C. 
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Mr. Maxim’s New Lamp.—A correspondent of the 
Financial News says :—“ Mr. Hiram 8. Maxim, the inventor 
of the Maxim gun and of cordite, and one of the earliest 
pioneers of electric lighting in the States, has recently perfected 
some improvements in electrical illumination, for which he 
claims advantages over every other known nm and which, 
he says, will reduce the item of cost of such illumination to 
the: level of, if not below, that of common gas. The new 
Maxim lamp takes only 2°8 watts to the candle-power. It is 
believed that this invention, which includes a new filament 
and lamp, will create some noise in the electric lighting 
world. It can be applied to every existing system, and may, 
perhaps, be welcomed alike by the various companies that 
produce and the public who use electricity for illuminating 
purposes.” Time and experiment, of course, will show. 





Electric Lighting at the Law Courts.—The corridors 
and offices occupied by the officials of the Crown Office and 
the Associates Department at the Royal Courts of Justice 
are in future to be lighted with supply from the mains of the 
Electric Lighting Company, instead of from the private plant 
which has been employed for some time. 





Belgian Honours for Prof. Hughes.—We learn with 
pleasure that the Belgian Government has advised Prof. D. 
E. Hughes that H.M. the King of Belgium has conferred 
upon him the decoration of “ Officier de l’ordre Leopold.” 
We understand that this mark of appreciation is due to 
Prof. Hughes’ labours in connection with his printing tele- 
graph instrument, which the Belgian Government has largely 
used during the last 27 years. The following is a literal 
copy of the message from the Minister of Railways, Posts, 
and Telegraphs :— 

Brussels, October 19th, 1897. 
Monsieur le Prof. D. E. Hughes. 

L’Administration des Telegraphes vous addresse ses plus vives 
félécitations a l’occasion de votre nomination d’oflficier de l’ordre 
Leopold. 

VaNDENPECBEBOOM, 


Ministre des Chemins de Fer Postes et Telegraphes. 
Prof. Hughes has our hearty congratulations. 


The Institution of Junior Engineers.—The annual 
general meeting of this progressive Institution was held at 
the Westminster Palace Hotel on Friday, October 22nd, 
Mr. H. B. Vorley, Chairman of the Council, presiding. 
After the usual preliminary business, the Council’s report was 
read by the secretary, Mr. W. T. Dunn. It contained a very 
satisfactory record of the proceedings of the society during 
the past year, 68 new members had been elected, and, after 
allowing for removals. of names from the register, the total 
membership at the present time was shown to be 480. Seven 
meetings for the reading and discussion of papers had been 
held, eleven visits to engineering works in the London dis- 
trict had been made, and numerous other works had been 
seen during the summer meeting in the North of Ireland. 
The Institution premium had been awarded to Mr. W. R. 
Beckton for his paper on “ The protection of buildings, &c., 
from fire.” The congratulatory address to the queen, the 
conversazione, anniversary dinner, office fund, financial 
position, and sanitary congress, were other matters referred to 
in the report, and an appreciative allusion was made to the 
services rendered. by Mr. H. Kempster now retiring from the 
post of librarian which he had ably filled for the past two 
years. It was announced that Sir A. R. Binnie, the retiring 
president, would be succeeded by Mr. John A. F. Aspinall, 
Chief Mechanical Engineer to the Lancashire and Yorkshire 
Railway, and that the election of officers had resulted as 
follows :—Chairman, Mr. H. B. Vorley; vice-chairman, Mr. 
Basil H. Joy; hon. librarian, Mr. J. N. Boot; hon. auditors, 
Messrs. W. H. De Ritter and P. Marshall; members of 
council, Messrs. Walter J. Hunter, A. Marshall, R. Marshall, 
and L, H. Rugg. 


Appointment.—Mr. C. A. Midgley, of the Leeds Elec- 
tricity Works, has been appointed assistant electrician to the 
Wakefield Corporation. There were 23 applicants for the 
post. 








Lectures.—At the Technical Institute, West Norwood, on 
20th inst., Dr. Laurie delivered the first of a series of 
lectures on “ Electric Light and Power.” 








The Glasgow Telephone Inquiry.—We continue the 
publication of the evidence in this inquiry, which we expect 
to complete in our next‘week’s issue. The operators explained 
the circumstances under which subscribers might remain 
“engaged.” by reason of the neglect to call off. Only the 
calling subscriber could call off, and if he neglected both 
were engaged. There was no doubt that the misuse of the 
call wire by subscribers caused a great deal of the difficulty 
in getting connection, and the behaviour of the subscribers 
frequently caused the operators to go into hysterics. 
Mr. Gaine, the general manager and solicitor of the 
company, gave a history of the introduction of telephony 
into this country, and explained the present position of the 
company in relation to its license and the facilities for under- 
ground mains given by various municipalities, but which 
Glasgow refused. In event of arival system being established 
the company would certainly charge terminal fees. The 
statistics he had put in, and the enormous use that was being 
made of the service, showed that it was not inefficient. He 
also criticised Mr. Bennett’s estimate, and observed, with 
reference to the answers from subscribers, that nine 
out of ten subscribers to any public service will say 
they are not satisfied, if invited by letter to express 
their opinion. In the evidence published in_ this 
issue, Mr. Gaine’s cross-examination is continued on 
the relative advantages of overhead and underground 
systems, and the protection of the municipality in permitting 
the latter. Dr. John Hopkinson expressed the opinion that 
in the interest of the community there should be an under- 
ground metallic system. Mr. Dane Sinclair submitted a 
statement showing the number of faults in Glasgow in 
three years through building operations and other causes, 
which were more numerous than those caused by storms, 
gave other evidence on technical points, and also criticised 
the estimate submitted by Mr. Bennett. Lord Overtoun and 
other witnesses expressed their satisfaction with the com- 
pany’s service, and objected to the municipality undertaking 
it. Mr. Crawford Miller, the local manager in Glasgow, 
explained the method of dealing with complaints, of which 
the most frequent causes was failure to call off. 





England versus the Continent,—The Manchester City 
Council last week listened to the report (to which we have 
already referred) of some of their members, who have been 
visiting the German and Austrian Technical Schools.— 
Alderman Higginbottom said it was a mistaken notion to 
suppose that Manchester was the home of engineering. In 
all the electrical installations he had seen on the Continent, 
the engines and apparatus were of foreign manufacture, and 
he had never seen finer engines anywhere than.-he had seen 
abroad.—Couacillor Phythian, speaking as a member of. the 
A.S.E., said that prior to his visit to the Continent, he had 
maintained that English firms could make the best engines 
and the best dynamos. He had come back, however, with 
an altered opinion, and was bound to admit that he had seen 
work which would put to shame a great deal of the work 
done in this country.—Remarks of a similar nature were 
made by other prominent members of the Council.—At the 
close the report of the Technical Instraction Committee on 
German and Austrian Technical Schools was adopted. 





The Siemens Engineering Society.—This society has 
been formed among the employés of Messrs. Siemens Bros. 
and Oo., Limited. The inaugural meeting was held at the 
Charlton Assembly Rooms on the 19th inst., when the Presi- 
dent, Mr. Alexander Siemens, delivered an address, in which 
he gave the history of the formation of the firm, its rise and 
progress, and the attainment of its present position. Mr. 
Frank Ayton is the honorary secretary.: The address was 
followed by a musical programme, and during the course of 
the evening a presentation was made to. Mr. W. L. Phillips, 
one of the technical staff, who is proceeding to Australia in 
connection with the firm’s Sydney branch. 





Rhodin’s Patent Electrolytical Apparatus. — We 
understand thut the patent for the above process, which we 
describe in another part of this issue, is the property of the 
Commercial Development Corporation, Limited. 
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Chicago Electrical Papers.—Some good subjects are 
down for papers before the Chicago Electrical Association’s 
fortnightly meetings. Among those which have been, or are 
to be read, are the following :— 


on 1st.— Economy in Electric Car Control,” by James R. 
Cravath. 

October 15th.—“ Evolution of the Isolated Electric Plant,” by 
Harold Almert. 

November 5th.— The Safe Current Capacity of Electrical Con- 
ductors,” by C. H. Sewall. 

November 19th.— Daily Mechanical Conveniences,” by 5. G. 
McMeen. 

December 8rd.—" Heavy Electric Traction,” by Cloyd Marshall. 

December 17th.—“ Electricity in Shipbuilding,” by C. C. Mattison. 

January 7th.— Electrical Shop Transmission,” by H. G. Dimmick. 

January 2lst.—“ The Art of Constructing Telephone Apparatus,” 
by Henry P. Clausen. 





Correction,—In our note of last week headed “ Brussels 
Exhibition,” a printer’s error makes us say that Messrs. 
Elliott Bros. had been awarded “second grand prize.” This 
should read “two grand prizes.” 


Personal, -— Mr. W. L. Phillips, who for the past 
five years has been on the Woolwich staff of Messrs. Siemens 
Bros. & Co., has been transferred to an important post in 
the Sydney branch of the same firm. Mr. Phillips is a 
native of Australia, and left Melbourne some years ago, after 
having had an all-round engineering training, to obtain 
electrical experience in England. He has had charge of the 
erection of several municipal central stations, and carried out 
useful research work on behalf of Messrs. Siemens. Previous 
to his departure on Friday last per ss. Arcadia, he was pre- 
sented with a slide rule and several technical works by his 
colleagues on the staff. 

Mr. Dennis G. Shephard has severed his connection 
with the Brush Electrical Engineering Company at 
Loughborough, having been appointed chief engineer to the 
Otis Elevator Company, Limited, of 4, Queen Victoria 
Street, B.C. 





The Engineers’ Strike.—As we go to press we learn 
that notice—expiring on Saturday—has been served on 200 
members of the A.S.E. at the works of Marshall, Sons & Co., 
Gainsborough. 








NEW COMPANIES REGISTERED. 


G. R. Blot & Co., Limited (54,459).—Registered 
October 16th with capital £75,000 in £1 shares, to acquire Patent 
No. 10,169 of 1894, granted to G. R. Blot for “Improvements in 
secondary batteries or electric accumulators,” to adopt an agreement 
with G@. R. Blot, and to carry on the business of electrical and mecha- 
nical engineers, and electricians. The subscribers (with one share 
each) are:—A. Pike, 33, St. Swithin’s Lane, E.C., clerk; E. A. 
Deane, 2, Merrick Square, Borough, S.E., clerk; A. T. F. Andrews, 
33, St. Swithin’s Lane, E.C., clerk; L. Lefebvre, 33, St. Swithin’s 
Lane, E.C., gentleman; W. Aubanel, 47, Brondesbury Road, N.W., 
clerk ; T. Collet, 38, St. Swithin’s Lane, E.C., gentleman ; H. H. Borel, 
33, Wimpole Street, W., engineer. The number of directors is not 
to be less than three nor more than seven; the first are T. Parker, 
F. H. Kirby, and E. Honey; qualification £500; remuneration as 
fixed by the company. Registered by Honey & Mellersh, 33, St. 
Swithin’s Lane, E.C. 


Folkestone’ District Electric Railways Company, 
Limited (54,506).—Registered October 20th with capital £20,000, in 
£10 shares, to construct, lease, or otherwise acquire, equip, maintain, 
and work with electrical or other power, any light railways or 
tramways at Folkestone or elsewhere in Kent. The subscribers (with 
one share each) are: E. Lazarus, 83, Cannon Street, E.C., chairman 
of company; T. R. Thompson, 67, Cornhill, E.C., merchant; W. 
Martindale, Ingatestone, Essex, gentleman; J. F. Nauheim, 56, 
Canfield Gardens, Hampstead, N.W., gentleman; A. R. Monks, 21, 
Park Avenue, Willesden, director; J. Devonshire, 2, Stafford 
Terrace, Phillimore Gardens, W., gentleman; W. Morris, jun., 17, 
Throgmorton Avenue, E.C., gentleman. The number of directors is 
not to be less than three, nor more than seven. The subscribers are 
to appoint the first; qualification, £200; remuneration as fixed by 
the company. Registered office, 83, Cannon Street, E.C. 


Rochester, Chatham, Gillingham and _ District 
Electric Railways Company, Limited (54,507). — Registered 
October 20th with capital of £20,000 in £10 shares, to construct, 
lease, or otherwise acquire, equip, maintain, and work by electrical 
or other power, any light railways and tramways in the County of 
Kent, or elsewhere. The subscribers (with one share each) are: E. 





Lazarus, 83, Cannon Street, E.C., chairman of company; T. R. 
Thompson, 67, Cornhill, E.C., merchant ; W. Martindale, Ingatestone, 
Essex, gent.; J. F. Nauheim, 56, Canfield Gardens, Hampstead, 
gent.; A. R. Monka, 21, Park Avenue, Willesden, director ; J. Devon- 
shire, 2, Stafford Terrace, Phillimore Gardens, W., gent.; W. Morris, 
jun., 17, Throgmorton Avenue, E.C., gant. The number of directors 
is not to be less than 3 nor more than 7; the subscribers are to 
appoint the first. Qualification, £200; remuneration as fixed’ by the 
company. Registered office, 83, Cannon Street, E.C. 


Hastings, Bexhill and District Light Railways 
(Electric) Company, Limited (54,552).—Registered October 23rd 
with capital £10,000, in £10 shares, to make, construct, equip and 
work with electrical or other power any light railways or tramways 
in Sussex or elsewhere. The subscribers (with one share each) are: 
—W. Anderson, Glenavon, Merrion Road, Dublin, secretary; W. 
Carter, J.P., Military Road, Dublin, chairman of company; W. M. 
Murphy, 39, Dame Street, Dublin, director; J. J. O'Connor, Sackville 
Street, Dublin, merchant; J. E. Waller, 29, Great Gzorge Street, 
8.W., engineer; J. B. Glenn, 7, Poultry, E.C., secretary ; J. Hall, 20, 
Kitson Road, Camberwell, accountant. Table “A” mainly, applies. 
Registered by J. B. Glenn, 7, Poultry, E.C. 


Bournemouth, Poole and District Light Railways 
(Electric) Company, Limited (54,550).—Registered October 23:d 
with capital £10,000 in £10 shares to make, construct, equip, and 
work with electrical or other power any light railways or tramways 
in Hants or elsewhere. The subscribers (with one share each) are: 
W. M. Murphy, J.P., 39, Dame Street, Dublin; J. B. Glenn, 7, 
Poultry, E.C., secretary; J. Hall, 20, Kitson Road, Camberwell, 
accountant; S. Bates, 17, Stirling Road, Tottenham, accountant ; 
A. L. Hoskins, 123, Algernon Road, Lewisham, accountant; A. A. 
Tyler, 227, Coldharbour Lane, S.W., manager; E. F. V. Knox, M.P., 
5, Paper Buildings, Temple, E.C. Table “A” mainly applies. 
Registered by J.B. Glenn, 7, Poultry, E.C. 


Finchley District Electric Traction Company, 
Limited (54,451).—Registered October 23rd with capital £10,000, 
in £10 shares, to make, construct, equip and work with electrical or 
other power any light railways or tramways in Middlesex or else- 
where. The subscribers (with one share each) are: W. M. Murphy, 
J.P., Dartrey, Rathmines, Dublin; J. B. Glenn, 7, Poultry, E.C., 
secretary; A. A. Tyler, 227, Coldharbour Lane, S.W., manager ; 
E. F. V. Knox, M.P., 5, Paper Buildings, Temple, E.C.; E. Wragge, 
4, Marlborough Gill, St. John’s Wood, C.E.; A. L. Hoskins, 123, 
Algernon Road, Lewisham, accountant; S. Bates, 17, Stirling Road, 
Tottenham, accountant. Table‘ A” mainly applies. Registered by 
J. B. Glenn, 7, Poultry, B.C. 








CITY NOTES. 


Eastern Extension, Australasia and China 
Telegraph Company, Limited. 


Tus half-yearly general meeting of this company was held at 
Winchester House on Wednesday last, the Marquis of Tweeddale in 
the chair. 

In his opening remarks, the CHatnmaN referred to the death of Mr. 
C. Earle. The gross revenue for the half-year ended June 30th last had 
been £290,749, showing a decrease of £23,165, as compared with that 
for the corresponding period of 1896. This result was, however, 
much more favourable than was anticipated when they decided to 
make the extensive reductions of tariff that were brought into force 
last year and at the beginning of the current year. The loss estimated 
from these reductions was, in round figures, £31,000 for the half-year, 
and the actual loss had been £29,745. In addition to this, there had 
been a falling off in the Australasian and other traffics amounting to 
£9,304, increasing the total loss for the half-year to over £39,000. 
The Manila traffic, however, owing to the recent disturbances in the 
Philippine Islands, had been abnormally heavy during the half-year, 
and there had also been increases in the Japan and China traffics. A 
further heavy fall in the value of silver had cost them a loss of nearly 
£17,000 through short collections at the currency stations. They had 
devised means to guard against loss through violent fluctuations in 
future. The working expenses had amounted to £99,425, showing an 
increase of £12,169 over those of the corresponding period of 1896. 
This was mainly accounted for by the fact that the expenses 
attending the maintenance of the cables had been consider- 
ably higher during the past half-year than in the corre- 
sponding period of 1896. In addition, there were items of 
exceptional expenditure in connection with donations, negotia- 
tions, &c., that were absent from the accounts for the corresponding 
half of last year. The usual interim dividends at the rate of 5 per 
cent. had been paid for the past half-year, amounting to £62,500, and 
after transferring £75,000 to the general reserve fund, £34,812 would 
be carried forward. They would have learnt from the report that 
the Queensland Government had decided to take part with the other 
Australasian Governments in the guarantee arrangements entered into 
with the company, and had thus enabled them to give the colony of 
Queensland the benefit of the cheap tariff established a few years 
ago for the guaranteeing colonies, and on July Ist last the tariff 
between Queensland and Europe was reduced from 93. 5d. to 5s. 1d. 
per word. When he last addressed them he mentioned that the Com- 
mission appointed by the Imperial and Colonial Governments tocon- 
sider the question of laying an “all-British” cable across the Pacific 
had concluded. its labours, but that its report had not been made 
public. This report was still withheld, but according to the news- 
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pers, the question was under consideration at the conferences held 
= send Mr. Chamberlain and the Colonial Premiers a few months 
ago, together with the counter-proposal which the Hastern, Eastern 
Extension; and South African Companies had submitted to. Her 
Majesty’s Government for an “all-British” cable between Great 
Britain and Australia vid the Cape of Good Hope. This cable would 
at the same time bring into telegraphic communication the important 
coaling stations of St. Helena and Ascension, as well as other British 
porsessions at present unconnected by cable. This project had, he 
said, many advantages over the proposed “all-British ” communi- 
cation with Australia from Canada via Fanning Island, and appeared 
to be preferred to the Pacific scheme—at any rate by some of those 
who were chiefly interested. The whole question was, however, 
to be considered by a departmental committee, and he was not 
therefore at liberty to discuss the matter in any detail at 
the present moment; but they might rest assured that their 
interests were being carefully watched by the directors, and any 
decision that might be come to in relation to this important 
matter would be intimated to them as soon as possible. The contract 
entered into with the Dutch Government, to which reference was 
made at the last meeting, for the manufacture and laying on behalf 
of the Netherlands Government of two short cables in Netherlands- 
Indian waters had been carried out during the half-year under 
review to the entire satisfaction of the authorities. He thought they 
would consider the report he had been able to eubmit to them a 
satisfactory one. Their cables were in very good condition; the 
traffics were very satisfactory, considering the reduction in rates. 

The report was then adopte1. 





Accumulatoren-Fabrik Aktiengesellschafe. 


Tue report to be laid before the ordinary general meeting of this 
company on October 29th, states that for the year 1896-97 the. gross 
receipts in their three establishments at Hagen, Vienna and Buda 
Pestk, have been £279,925, as against £217,825 for the previous year. 
This increase in the gross receipts is ascribed to the generally 
improved state of the industry, but chiefly to the reduction of prices 
which this company made in February, 1896. The number of instal- 
lations fitted up, or on the books, has risen.in the past year. to 6,132, 
among which are a considerable number of central stations. More- 
over, in the past year, a new market for accumulators has been opened 
by their application as equalisation or buffer batteries in power sta- 
tions, more especially in tramway power stations. Great strides have 
been made by the company in the introduction of accumulators for 
electric traction. ' The following are lines already fitted up: On the 
mixed system, Hanover with 117 cars, and Dresden with 36 cars; on 
the exclusively accumulator system, Paris with 35 cars, Copenhagen 
with 18 cars, Hagen with 8 cars. Orders have been received to supply 
on the mixed system, Hanover with 34 cars, Dresden with 31 cars, 
and Berlin with 50 cars; and on the exclusively accumulator system, 
Turin with 42 cars, Hagea with 20 cars, and Ludwigshafen (light 
railway) with two cars. The street railways at Hagen have been 
taken over by this firm in conjunction with Siemens & Halske, and 
converted into a joint stock sompany. Horse traction is being re- 
placed by electric traction, a change which will be completed by 
April lst next year. A Russian company has been started at St. 
Petersburg to manufacture Tudor accumulators, with the view of 
saving the heavy import tariff. Last May the headquarters of the 
company were removed from Hagen t» Berlin. Out of the profits 
for the past year the company pays 5 per cent. to their first reserve 
fund, and a dividend of 10 per cent. on their capital of £225,000. 
To a second reserve fund is paid £2,000, and a slightly larger sum 
than that of last year is carried forward to the next account. 





Brazilian Submarine Telegraph Company, Limited. 


Tux fortnightly ordinary general meeting of the shareholders of the 
Brazilian Submarine Telegraph Company, Limited, was held on 
Wednesday, at Winchester House, Sir Albert J. Leppoc Cappel, 
K.C.1 E., presiding. 

In moving the adoption of the report, the Cuargman said the 
receipts for the half-year ending June 30th were £79,133; for the 

revious half-year they were £88,973, showing a decrease of £9,840. 

he receipts from messages showed a decrease of £10,050, and those 
from interest, rents, transfer fees and dividends on shares in other 
telegraph companies an increase of £210, resulting in a net decrease, 
therefore, of £9,840. That decrease was hardly a matter of surprise, 
as its probability was pointed out at the last meeting. It was due to 
the same causes that had worked against them for some considerable 
time, viz., stagnation of trade in South America, keener competition 
for the small ‘traffic available, and a still further fall in the gold value 
of the Brazilian currency. During the half under review, the value 
of the Milrei ranged from 83 to 73, and averaged 8d., or about 
fjths of a penny less than in the previous six months. Com- 
pared with the receipts of.the corresponding half-year of 1896, the 
decrease was £12,938. The difference in the exchange value of the 
Brazilian currency was then even greater than in the first half of last 
year; it averaged 9,5,d. against 8d. that half-year, Turning to the 
expenditure side of the accouuts, the total gave £20,505, which, com- 
pared with £21,090 last half, showing a decrease‘of £585. He hada 
statement showing the increases and decreases in the various items, 
but he would not trouble them unless they wished it. He would 
remind them, however, that £605, which was voted by the share- 
holders at the last meeting to the International memorial to 
Sir John Pender and the Prince of Wales’s Hospital Fund, 
was included in the expenditure referred to, After pro- 
viding for the debenture interest, sinking fund, and income 
tax there was a balance of £53,947. To that was added the balance 
on December Sist, namely, £15,274, making together £69,221.- The 
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interim dividend paid in March amounted to £19,500; they had trans. 
ferred to reserve revenue fund £100,009, and there was left a balance to 
be dealt with of £39,721. From that amount the directors recom. 
mended a distribution of a final dividend for the year of 3s. per 
share, and a bonus of 2s., which, after being paid, would leave £7,291 
to be carried forward. He was glad to inform them that through the 
arrangements made at the International Telegraph Conference for 
July 1st, they had provided for an increased collection of currenc 

whenever it was below the par of gold. He was glad to say that the 
current half-year showed not only an increase in the receipts, owing 
to that cause, but also an increase in the amount of traffic dealt with, 
and there was every indication of the improvement continuing. The 
absence of any event of consequence in the history of the half-year 
made his position a little difficult, because it-deprived him of any 
chance of making any remarks of interest to them. The defect in 
the No. 1 Lisbon-Maderia cable still existed, but as the cable con- 
tinued to work satisfactorily, they did not propose to go to the 
— of removing the fault for the time being. During the past 
half-year they had been happily free from disturbance, and conse- 
quently there was no expenditure for repairs. During the current 
half-year they had been less fortunate, for on October 7th a break 
occurred in the St. Vincent-Pernambuco No.1 cable. The repairing 
steamer Duplex was at once chartered, and reached the spot on the 
evening of October 15th, and the cable was repaired on the ‘17th, and 
was now working perfectly. The allied companies in which they 
had interest, connecting their system with the West Coast of Africa 
and the South of America, continued to act as efficient feeders to 
their system. The cable of the German Submarine Company was 
working satisfactorily, and fully justified the company’ taking so 
large a share in the undertaking. It had not only brought valuable 
traffic to their system, but they would have the further benefit of 
the dividend on their investment at the end of the year. Their posi- 
tion was a strong one and their prospects very promising, for not- 
withstanding what he said at the beginning of his remarks, they had 
been able to distribute out of the profits 7 per cent. in dividends and 
bonus. The vast countries in South America, with their enormous 
capacity for production, must continne to progress in spite of all 
drawbacks. ‘They were splendidly equipped and had an excellent 


‘staff, and had acquired a deservedly high reputation for efficiency, 


while, thanks to the wise policy of maintaining a large and increasing 
reserve, they were striving to protect and advance their interests and 
cope with any emergency. 

Mr. F. Yourz seconded the motion, and it was carried. 





Companies to be Struck Off the Register. 


Mer. J. S. Purcern, the Registrar of Joint Stock Companies, pub- 
lishes in the London Gazette of October 22nd, a list of the companies 
which were on the 22nd inst. struck off the Register. The following 
is a list of those connected with the electrical industry, which are 
included :— 
' British and Foreign Electric and Engineering Company. 

Electric Battery Company. 

Electro-Hygienic Company. 

English and Colonial Electric Light Company. 

Falgur Electric Lighting Company. 

Hall Electrical Company. 

Hampstead General Electric Fitting Company. . 

Neath and District Tramways Company. 

Newport Electrical Engineering Company. 

The following companies are to be struck off within three months 
unless cause is shown to the contrary :— 


Aston Tube Works. a 
British Light Railway Development Syndicate. 


Coventry. Electric Tramways Company.—Norwich 
Electric Tramways Company. — At the statutory meetings 
of these companies, held ‘last’ Friday at 4, Bank Buildings, E.C. 
(Baron HE. Erlanger presiding), the following gentlemen were 
appointed the directors of both undertakings:—Baron Erlanger, 
Captain F. Pavy, Hon. Arthur Brand, Mr. E. A. Hopkins, Mr. 
T. M. Thackthwaite, and Mr. A. Von Cramm. Messrs. Deloitte, 
Dever, Griffiths & Co. were appointed the London auditors, and Mr. 
T. M. Pearson the local auditor for the Coventry Company. 


Monte Video Telephone Company, Limited. — 
Warrants for a dividend of 4 per cent. for the year ended July 31st 
last, on the preference share capital, have been posted. 


Chelsea Electricity Supply Company, Limited.—We 
learn that letters of allotment and regret for the new issue of ordinary 
shares have been posted. 


TRAFFIC RECEIPTS. 











The City and South London Railway Company. The receipts for the week ending 

—— o~ —, were £970 j — en ce. ae 1896, ee 
ecrease, 3‘ total recei ‘or -year, 5,520; corresponding 

period, 1896, £15,695 ; doonntan A196. one 

The Liverpool Overhead Railway Company. The receipts for the week ending 
October 24th, 1897, amounted to £1,335; corresponding week last year, 
£1,092; increase, £243, 

The Western and Brasilian a ey The receipts for 

t 


the week ending October 15: Toot ation doa 17 cent, of the 
receipts payable to the London Pistine- Brasilien Relegraph Com- 


grose 
pany, Limited, were £2,954. 
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200,0002 Do. 4% Reg. Mt. Debs. (Mauritius Sub.) 1608,000 | 25/4% |4% | 4%|109 —112% [109 -112% | ... i 
180,227 | Globe > negated and Trast, Ltd. ... s+. soe =n | «10 | 44% | 48% | 44%) 114— 12 114— 12 11g | 118 
150,000 | @ ¥ orth Tobey. Oo of Goponiagen «| Shee 2 | orl wt art Mia | ar | ee 
150,000 | Great Northern mpany see ww. | 10 h — 3 
160,0002 5% Debs. | 100/5%|5% | 5%|102 —105 102 --105 ae 
17,000 ae Telog., Ltd. ... we | 25 (10 % |10 % | 10%] 54 -—- 57 54 — 57 55 “s 
100,0007| London Platino-Brasilian ep Ltd. 6 % Debs. ... -«- | 100}6%|6% 6%|107 —110 |107 —110 aaa eee 
28,000 | Montevideo Telephone 6% +» Nos. 1 to 28,000... «ee 514% 14% et 2— 2 2— 2% eee eee 
484,597 | National Teleph., Ltd., 1 to 484,597 cos ses cee 5}5% | 58% | 58%] 68— 6§— 68 635| 6% 
15,000 Do. 6% On m. Ist Pret. oes ow | 100;6% 16% 6 %| 15 — 17 15 — 17 Gua poe 
15,000 Do 6 % Oum. 2nd Pref. 10}6%/|6% | 6%|/15—17 15 — 17 154 | 15 
119,234 ~ 5 ameee 4 sb a08 119,284 56}/5% 15%} 5%) 6B— 6 6— 64 64 “a 
0. 0. 08. 119,235 : 
130,766 to 280,000 £3 aid } ehh ba Pa ee ae Fe ae Fae 
1,329,471 Do. 84 % Deb. Stock Red. Stock pf 83% | 34%|104 —109 (104 —109 1064 | 105} 
; Oriental Teleph. & Blec., Ltd., Noa. 1 to iY 1504, fully paid 1 %15%] 5% — #2] &- # aa oe 
100,0007| { Pacific and Buropean Tel., Lid, 4 % — 2 }100 4% 14% | 4%[107 —110 [107 110 - 
1) 
11,839 Reuter’s Ltd. oe eer eee eee eos ooe eee 8 nil 5 % 5 % 7 = 8 “ —— 8 ee 
3,381 Submarize Oables Trust eee soe oes eve soe Oert. ee: eee eee 135 —140 136 ~241 oe 
58,000 wanes 2 River Plate Tolaph., Lae. we =e owe | 51 8H 14H) we | SE 42 | SB 4 “ 
146,7337 5 % Debs. .. pen ve [Stocki} 5% | 5%] ... |102 —107 102 -107 aa 
1 609 Went Avian ag ‘ti, res to a eee oes oon 10 ns 4 % nil 5 = 6 4h = soe coe 
213,400! 5% Debs. eee eee eee 100 5 % 5 % 5%|103 —106 103 oa 106 eee 
64,256 mite... ‘and Brailias “Telog. ” Lita. eee coe eee coe 15 3 % 3 % 2 % 93— 93 93 a 92 94 eee 
33,129 . " do, 5 % Pref. Ord. coe 74156%15% | 5%) T4—- 8 74- 8 y <r 
33,129 Do, do, do. Def. Ord... 741% 11%) «.. 23— 23 2t- 2% 23 24 
382,230 Do. do. do. 4% Deb. Stock Red... : [Stock] ... “a . (106 —109 |106 —109 107 | 1062 
88,321 baa India and Panama a Lta, «| 10) 2% | 8%] 1%) #2 1 Z- 1 1 oi 
34,563 do, do, 6 % Oum. Ist Pret. 1e0|/6%|6% | 6%] 9F— 104 9#— 10} 103 | 10 
4,669 De, * do, 6 % Oum. 2nd Pref. 1e)/6%|6% | 6%] 7— 8 7— 8 TE th cw 
80,0002 Do, 5 % Debs. No. 1 to 1,808 -- | 100'}5% 15% | 5%/107 —110 |107 —110 “a “a 
1,163,000$| Western Onion of 0. B. Teleg., : % 1st Mort. Bonds «- {$1000} 7% |7% 7%\106 —110 |106 —110 ae sa 
160,100! Do. % Ster. Bonds. 10016% 16% | 6%|100 —105 |100 —105 oe 
ELECTRICITY SUPPLY COMPANIES. 
30,000 raring teen aa we i apply 5 | 44% 15% | 6%|12—13 12 — 13 12 ws 
20,030 Do. do. 4h % Cum. Pref. TT ee add “es 6 — 64 6— 6 63 64 
26,000 | *Ohelsea cect 7 Sepiy, , Ltd, reyes _ 1 to 10,277... 5}5% 15% | 5 %| 103— 102 | 10—1 103 | 104 
60,000 % Deb. Stock Red. ... (Stock) ... | 44% | 44%|110 —113 (110 —113 a am 
40,000 | City or London Bice. Lights. Oo., + Ord. 40,001—80,000 10;5% |5% | 7 %| 25 — 26 25 — 26 258 | 25 
10,000 = cae Certs. ee see we | 24 — 25 24 — 25 ben és 
40,000 De 6 % Oum. Pref., 1 to 40,000 10|;6% |}6% | 6%| 17 — i8 17 — 18 1733} 177; 
400,000 Do. 5 % Deb. Stock, —_ (iss. at £115) all paid) ...|5% |5% | 5%|18: —186 131 —136 tt hes 
22,475 | Oounty of iat. & _ Prov. E tg. ae eS 1—22 on ys nig | nil | 128— 134 | 128— 13} 134 | 122 
20,000 Do, do. 6% Pref., 40,001— 69,000 10; .. |6% | 6 %| 154— 15Z~ | 153— 15Z 15334; 153 
10,000 cane tethee Elec. Light Supply, Ord., 101 to 10, 100 (21 hae aie = 9— 9% 9— 9 ase see 
10,000 Do. ° Cum. Pret; .. Sihices net .. | 102— 113 | 102— 114 dee ads 
49,900 "Metropolitan lec Electric ‘Supply, Ltd., 101: to 50,000 10|}3% |4% | 5 %| 174— 184xd| 174— 184 18 173, 
12,500 001—62,500, iss. at £2 prem. re | ere asa -. | 17 — 18 17 — 18 172 oa 
220,0001 Do. 44% first mortgage debenture stock... ... | ... | 44% | 44% | 44% (119 —123 [119 —123 pias, pe 
6,452 | Notting Hill Blectric Lightg. Oo., Ltd. ... 10/1% |2:% | 4%|15—16 | 15 — 16 nia ee 
19,980 |*8t, James’s & Pall Mall Bilec. ght Oo, Ltd., Ord. ,101-20,080 5 | 68%. | 72% | 104%| 16 — 17 16 — 17 167,| 162 
20,000 Do. do, 7 % Pref., 20,081 to 40,000 51/7%17% | 7%| 9b- 10h | 98-108 |... | i. 
50,000 Do. do. 4° Deb. stock Red. Stock} ... se we {103 —106 (103 —106 geet) faa 
43,341 | South London Electricity Supply, Ord., £2 paid .. 71 on i 1g— 2} 1gj— 24 23 | 2 
67,900 | Westminster Kisccne sapviv Uorp.. Ord., 101 to 68,000 _ 515% 17%! 9% 144 154 =|: 144— 15 1475 | se 
































* Subject to Founder's Shares. 
t Unless otherwise stated all shares are fully paid. 


+ Quotations on Liverpool Stock Exchange, 
i Dividends paid in deterred share warrants, profits being used as capital, 
§ Dividends marked § are for a year consisting of the latter part of one year and the first part of the next, 
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SHARE LIST OF ELEOTRIOAL COMPANIES —Oontinued. 





ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL, COMPANIES. 






































Stock Closing Closing Business done 
Present or Dividends for aotation, otation during week 
Iseue, —. a aa the Inst three years, | Groen | Ser ath. rh ag 
1894, | 1896. 1596, Highen’ | Lowest, 
20,000| British Electric Traction  ... 9.0. coe vee wee | 1D] ne ss .. | 123— 183 | 122— 13} 1248]... 
90,000 | Brush Blecl, Enging. Oo., Ord., 1 to 90,000... ae “ae db | 28% ‘ae 1— 1} 14- 18 lye} 1¥; 
90,000 Do. do. Non-cum. 6 % Pref.,1 to 90,000 | 2/3% : “y ig— 2% 1gj— 2 vhs a 
125,0007 Do, do, 44 % Perp. Deb. Stock.... vee [Stock] 48% ... |l05 —1069 107 - 111 
76,770 Do. do. 44% 2nd Deb. Stock Red. ... [Stock] ... .. | 98 —102 | 98 —102 
19,126 | Central London Railway, Ord. Shares ie pas col a0 a drs 93— 103 9¥— 103 
143,105 Do. do. do. £6 paid sa. ee Or se ; Pe 54— 6 d4— 6 
58,830 Do. do. Pref. half-shares £1 pd. ab : 1— ij 1— 14 
61,777 Do. do. Def. do. £5 pd. wea ic “en 2 4— 4% 4— 4} ioe i 
630,0007| City and South London Railway _... coe one eee [Stock] ig% 5% 1%%|69 - 71 69 — 71 71 70 
28,180 | Orompten & Oo., Ltd., 7 % Cum. Pref. 8, 1 to 28,180} & | 2 | nil . ‘g~ 3 1, 2 one ‘a 
{ i ; wa” a 
89,261 ‘ion & Swan United Elec. Lgt., Ltd., “A cys = pa } 515% 15% | 5A%| 2b- 28 sa— 22 
’ 
17,139 Do. do. do. “A” Shares 01—017,139 515% 5 % 54%| 4— 5 4- 5 vee 
110,600 | Blectric Construction, Ltd.,1to110,000 .. .. «| 2] nd [5%] 6%| 2— 2 | 2- 43 2| 24 
16,343 Do. do. 7 % Onm. Pref., 1 to 16,343... 217% 17% | 7%) S38— S88 34 38 33 5 
91,195 | Blmore’s Patent Cop. Deposg., Lid., 1 to 70,000 ... ser 2| nil ces aa 8 8 4 4 ree Se 
67,275 | Blmore’s Wire Mfg., Ltd., 1 to 69,385, issued atl pm. ... 2] ni se) es + 3 4 4 
9,6007| Greenwood & a Ltd.,7 % Oum. Pref.,1t0 9,600 ... | Lu | mid |108% : 9—1L 9 lt e 
12,500 | Henley’s (W. T.) Telegrapk Works, Ltd., Ord... os | wee 8 % 110 %| 19 -—- 20 194 204 204 | 198 
$,000 Do. do, ao. 7% Pref. ... Per te Se i ay ih Ne 7%) 184 -- 194 | 184 194 Ate oe 
. Do. do. do, 44 Mort. Deb. Stcck |Stock| ... 44% | 44% [110 —115 [110 —115 a 
50,000 | India-Rubber, Gutta Percka and Teleg Works, Ltd ...| 20 /.0% |10 % |10 %| 214 - 22h | 214 22h | 224 
300,000 Do. do, do. 4% 1st Mort. Debs, | 100 nes 3 .- |L08 —107 103 —167 Jam 
87,500 | Li | Overhead Railway, Ord. ... at on oe | 1G | 18% | 28% | 28% [1h — 118 | 118 114 
10,000 |f 8 do. Pref., £10 paid ___... coe 1061/5% |5% | 5%] 26 — 164 16 — 164 ee i 
87,3850 | Telegraph Oonstn. and Maintces., Ltd. ao eee oe | 12 120% [15 % | 15 %| 36 — 39 36 — 39 38 364 
150,000 Do. do. do. 5 % Bonds, red. 18 100|/5% 15% | 5% |iG2 —105 |102 —105 os a0 
54,0007) Waterloo and City Railway, Nos. 1 to 54,000 & SESE ie | 10 [eee aa wee =| 128— 183 | 122— 18} 











Quctations on Liverpool Stock Exchange. 


t Unless otherwise stated all shares are fully paid. 


@ Last dividend paid was 50°), tor 1890, 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 
Crompton & Co.—The dividends paid on the ordinary shares (which have not a Stock Hxchange quotation), are as follows : 1892—0°/.§; 1891—7°/,§ 1890—8°/.. 





LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


* Birmingham Electric Supply Oompany, Ordinary of £5 (£4 paid), 73, 
£5 (fully paid) 93. 

Electric Construction Oorporation, 6 % Debentures, 104—106. 

House-to-House Company, 44% Debentures of £100, 109—111. 


Kensi and htsbridge Hlectri hting Oo , Limited 
oo Shares é6 (aie paid) Sheds es = ae Oumu- 
lative 6 %, £5 (fully paid), 8—84. Dividend, 1896, on Ordinary 


Shares 7 %. 
London Electric Supply ion, £5 Ordinary, 2—2}. 
Yorkshire entetivan ty Oompany, £5 Ordinary Shares 


fully paid, 8—8}. Dividend for 1896—6 % 


Bank rate of discount 2 per cent. (May 13th, 1897). 








* From Birmingham Share List, 
THE NEW YORK FIRE DEPARTMENT 
ELECTRICAL RULES.* 





THE new rules of the fire department of the City of New 
York, for the installation of electrical apparatus, for electric 
light, power and heat, just published, deserve more than 
passing comment. While the Fire Commissioners have 
adhered, in their latest rules, to the principles laid down in 
the National Electrical Code, their interpretations are probably 
more elaborate and their requirements more clearly defined 
than in apy other publication of the kind which has come 
to our notice. ‘Tails result was not entirely unexpected, how- 
ever, as they gave evidence in their amendments of April 15, 
1896, of what they intended to accomplish, before publish- 
ing a revision of the rules in their entirety. Many, if not 
all of the inconsistencies and ambiguities of the old rules 
have been eliminated, and although much new material has 
been introduced, the general ¢ffect is not so much productive 
of new methods of construction as it is of clear understand- 
ing of each requirement. 

This is forcibly illustrated, for example, in Rule 3, relative 
to “Conductors from generators to switchboards, &c.” 
Section A of the old rules required that such conductors be 
“In plain sight, on porcelain insulators, or easily accessible,” 
and while it was, of course, impossible, in most metropolitan 
work, to comply with the first requirement, the second was 
so ambiguous as to cause much annoyance to engineers and 
contractors when they endeavoured to determine, without 
special consultation with the inspection authorities as to what 
would be acceptable to the spirit and letter of the law. The 
new rule covering this work leaves no room, however, for 
speculation. It provides for five distinct methods of doing 





* New York Electrical Engineer. 





the work, with prescribed requirements for each, and which- 


ever style is adopted, a high standard of safety will be the 
result. 

Section A, of Rule 4, is a decided novelty, inasmuch as it 
is the first rule, published in this city, which makes compul- 
sory the provision of a switchboard for each isolated plant, 
and while it is true that most of the molern plants are pro- 
vided with switchboards, it must be admitted that heretofore 
they have been the result of engineering expediency and not 
of any law compelling their use. The necessity of a suitable 
switchboard in connection with an electric plant, as a safe- 
guard against fire and personal injury will be unquestioned 
by all authorities on the subject, therefore the new rule is 
most timely, and as much as any of the others, indicates 
the thoroughness with which the work has been accom- 
plished. 

In Rule 13, Section D, we find that enclosed arc lamps are 
very properly exempt from the requirement of globe nets, 
which are never ornamental, and on this type of lamp are 
of little or no value. Rule 14 settles definitely the vexed 
question of service entrance, which should unquestionably 
be at the front of buildings, in order that it may be readily 
found, in case of emergency, by firemen or others requiring 
access to it. The allowance of the tee-service connection to 
the buildings on either side of that entered from the subway 
is well within the limits of safety, while sufficiently liberal 
to be much appreciated by the lighting companies. 

We note that Section B, of Rule 22, prohibits the use of 
brass armoured conduit, which, on account of its fragile 
nature, has no place in the high standard of construction of 
the present day, although it is undoubtedly entitled to the 
credit of being the first insulated armoured conduit, and is 
probably more than any other product of its kind, responsible 
for the high class iron armoured conduits at present on the 
market. Sections E, F, G, and H, of this rule, make ample 
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provision for the safe use of flexible conduits, which are 
absolutely necessary in the wiring of some completed 
buildings. Section M very wisely prohibits the use of any 
conduit having an interior diameter smaller than seven- 
sixteenths of an inch, thus removing all the trouble hitherto 
experienced in the drawing in of conductors (often an 
impossibility) in 3-inch conduit having three or four bends 
in a section. 

Rule 23, applying to cut-outs, is most elaborate and, like 
the others, thorough in every detail. Section B of this 
rule allows 10 amperes as the greatest amount of current to 
be dependent upon one fuse, thus eliminating the old incon- 
sistency of placing the limit at six 16 O.P. lamps (three or 
six amperes), for one class of work, and allowing from ten or 
more amperes on other groups of lamps that might be on 
the same main circuit. 

Rule 25, in the shape in which it appears, fills a long felt 
want among engineers and construction men, in providing 
them with tables, showing in Section A the amount of 
current that may be safely carried on conductors of any size, 
from No. 18 B. & S. to 2,000,000 cir. mils; while Section 
B indicates at a glance the distance required between con- 
ductors of opposite polarity, and Section C. gives an elaborate 
table, showing the insulation resistance required on any 
circuit carrying from 10 to 6,000 amperes and operating 
with an electromotive force of from 50 to 500 volts. 

These are an excellent set of tables and will b2 welcomed 
by every one working under the rules, but we believe the 
allowances of Section A might ba a little more liberal with- 
out increasing the fire hazard, and we have no doubt that 
the Fire Commissioners will remedy this if it is brought to 
their attention. 

Rule 28 removes the old absurdity of requiring that all 
arc lamps be supplied with current by conductors not smaller 
than No. 12 B. and S., a good rule when it was first adopted, 
but one that, until now, was persistently printed in all rules 
for years after it had outlived its usefulness, although it was 
seldom, if ever, enforced. 

Rule 31 is another innovation, permitting, as it does, work 
that has always b2en done wherever electric current could be 
obtained, although it has been in violation of all rules 
— year after year prohibiting the use of incandescent 
amps in series, 

The new roles are in many ways a creditable production, 
and while they may, and probably will, give rise to contro- 
versy on some points, we believe that they will meet with 
general approval among electrical engineers as well as con- 
tractors. The adherence of the Fire Department to the 
principles embodied in the National Electrical Code shows 


not only sound sense on their part, but an appreciation of 


the fact that the National Code embodies all that is necessary 
to cover any kind of electrical construction and needs only to 
be amended from time to time to keep step with the advance- 
ment of the art. 








WHAT NIAGARA CAN DO. 





In the Western Electrician we notice a reprint of a very interesting 
address, lecture or paper, lately given by Mr. C.F. Scott before the 
Engineers’ Club of Philadelphia: and some of the matter therein 
contained is worth reproducing here, particularly the bri-f account 
(illustrated by a diagram) of the various special uses to which power 
from Niagara has been put. 

The amount of power available from the Falls has often been esti- 
mated and stated, but Mr. Scott thinks that the mere mention of 
“6 or 7 million horse-power” conveys no very definite idea; and 
therefore he gives the familiar illustration of what would be required 
in the shape of plant or human energy to pump the water back 
again. If, he says, a man exerts a force of about 20 lbs. per stroke, 
and works at a fair rate for eight hours a day, it would take about 
10 times the total population of the United States to pump the water 
back as fast as it is flowing over the Falls. 

Dealing with the various uses to which Niagara power has been 
applied electrically, he enters upon some interesting, but rather com- 
plicated, mechanical analogies to illustrate two and three-phase 
systems, but it is unnecessary to follow him in this direction, and is 
better worth while to summarise the electrical industries in the 
neighbourhood of the Falls which rely upon them for power. 

The first commercial use of power from Niagara was by the Pitts- 
burg Reduction Company in its extensive works on the river a short 
distance above the power house, for the manufacture of aluminium. 
The current is reduced in pressure from 2,200 volts to a low voltage, 
and is supplied to machines for transforming the alternating current 
into direct current. These machines perform the double function of 









operating as alternating current motors and as direct current gene- 
rators. The machines are similar in general to direct current dynamos, 
with the addition, however, of collector rings for receiving the 
alternating current and introducing it at suitable points in the 
armature winding. A mechanical analogue is found in the shaft of 
an engine which receives power by two cranks from reciprocating 
rods and delivers it to a belt running in a constant direction. This 
plant has a capacity of nearly 4,000 horse-power, which is used in 
the form of direct current at about 160 volts for the manufacture of 
aluminium by the Hall process. 

In the works of the Carborundum Company a large transformer 
and a regulator are installed which deliver 1,000 horse-power of 
alternating current to electric furnaces for making carborundum, the 
new abrasive, whose hardness is exceeded only by that of the 
diamond. The suitable materials, salt, glass-sand, sawdust and coke, 
for making the carborundum are placed in a furnace built of loose 
bricks and the current is passed through from one end to the other. 
The passage of the current produces heat throughout the interior and 
raises the temperature to a very high degree. The resistance changes 
during the process, requiring an adjustment of the current in order 
to maintain a constant supply of energy. This necessitates a change 
in pressure from about 250 to 100 volts. After about 24 hours a 
compound of silicon and carbon is formed, the amorphous central 
core being surrounded by beautiful crystal. 

The Acetylene Light, Heat and Power Company manufactures 
calcium carbide by the union of lime and coke in the presence of an 
intense heat generated by the electric arc. The current passes 
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between two enormous terminals or electrodes which are separated 
by several inches, and the arc through this space radiates an intense 
heat. The powdered materials surround this arc. The arc gives an 
intense light and a loud humming sound having a frequency corres- 
ponding to that of the alternations of current. This company has 
operated with a 1,000 horse-power transformer which reduces the 
pressure to 100 volts. It is now installing several more transformers 
of the same size. 

The Niagara Electro-chemical Company uses about 500 horse-power 
in direct current for the manufacture of metallic sodium by the 
Castner process. Tae current is delivered at a voltage which may be 
varied from 125 to 165 volts by means of a regulator connected with 
the lowering transformers. The number of turns in one of the 
winding of these transformers may be varied at will, thus changing 
the ratio between the number of turns in the two windings and 
thereby raising or lowering the resultant pressure, which in turn 
varies the pressure delivered by the machine which supplies direct 
current. One of these machines differs from the others in having no 
field coils. The magnetising effect, which is usually secured by 
direct current through the field winding, is here obtained from the 
alternating current through the armature winding. 

The Mathieson Alkali Company is now installing a plant in which 
about 1,500 horse-power will be used in the form of direct current at 
a voltage variable from about 175 to 225 volts. 

The electric light plant for the village of Niagara Falls has in 
addition to its former steam plant two 400 horse-power induction 
motors which receive power from the Niagara generators and are 
used for driving the dynamos which supply the commercial lighting 
circuits. Much of this lighting might + supplied directly by the 
circuits from the generators, but a part, notably the arc lighting, 
cannot be thus supplied, and the motors were introduced as a simple 
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mechanical arrangement for furnishing power to the existing plant. 
The induction motor possesses many advantages over its rival, the 
direct current motor, not only as regards electrical performance, but 
especially in its mechanical characteristics. As is well known, the 
commutator in direct-current machinery is the element which is 
most difficult to construct and which is the part most liable to 
accident and deterioration and wear, and which calls for care and 
skill in attendance. This feature is entirely absent from the induction 
motor, which in its most approved type has no open or moving elec- 
tric contacts whatever. The revolving element is ideally simple. It 
consists of an iron core with holes near the circumference, through 
which are placed copper rods which are securely bolted to rings at 
each end. The currents in this element are induced through mag- 
netic action from the currents in the coils on the outer stationary part 
of the machine which are received from the supply circuit. The 
induction motor tends to run at a certain definite speed and falls off 
a trifling amount from this speed as it is loaded. The synchronous 
alternating current motor must run at a perfectly definite speed, and 
when the speed falls below this amount, caused by overload or other- 
wise, the motor will stop. It is much more sensitive in its operation 
and requires closer adjustment and attention, both mechanically and 
electrically, than the flexible induction motor. 

Mechanical power is supplied from Niagara circuits for various 
minor operations, such as driving fans, pumps, crushers, etc., in 
connection with the various establishments which have already been 
described. 

The only present use of mechanical power on a large scale is ia the 
operation of street railways. Direct current at a pressure of about 
500 volts is obtained for this purpose through the agency of trans- 
formers for reducing the pressure of the main circuits and rotaries, 
which are similar to the machines at the various chemical works 
which receive alternating and deliver direct current. Three machines 
of 500 horse-power each are located in one end of the power house 
and supply current to the railways in Niagara Falls and to. the 
Niagara eid of the road to Buffalo. 

The feature, however, which attracts the greatest popular interest 
is the transmission to Buffalo. In the transformer house are two 
transformers, with a total capacity of 2,500 horse-power, which trans- 
form the 2,200 volt two-phase current into 11,000 volt three-phase 
current, which is carried by three heavy copper cables on a substantial 
pole line to the outskirts of Buffalo, where it passes into cables in an 
underground condnit to the power station of the city railway plant, 
a total distance of 27 miles. Here the current is reduced in pres- 
sure, is transformed into direct current and supplies about 1,000 
horse-power to the trolley circuits. It is proposed to increase the 
transmission voltage to 22,000 volts and supply power on a large 
scale for general purposes as soon as the apparatus can be installed. 

These various special uses of Niagara power are shown pretty 
clearly in the annexed diagram; but it will help our readers to see 
what has been done if we also tabularise them as follows :— 














| 
Purpose for which curren For f Voltage 
si is used, as cumeemh aly oe | edi 
Aluminium works se Direct 160 4,000° 
Carborundum ,, «| Alternating 100—250 1,000 
Calcium carbide works... | ° ‘ 100 1,000 
Sodium sae Direct 125—165 500 
Alkali aan ‘es 175—225 1,500 
Electric lighting Alternating Various 800 
and direct 

Street railways ... sie Direct 550 1,500 





It will be remembered that two-phase current is generated in the 
main power house at a pressure of 2,200 volts. 











THE PROTECTION OF TELEPHONE IN- 
STRUMENTS FROM LIGHTNING. 





We illustrate below a new device which has been designed by the 
Western Electric omar of Coleman Street, E.C., for the protec- 
tion of subscribers’ telephone instruments against lightning and 
other currents of abnormal strength. 

Fig. 1 shows the protector complete. It is mounted upon a porce- 
lain base, and comprises everything necessary for the protection of a 
metallic circuit instrument. The essential are : 

A carbon plate lightning arrester, with air space and 
globule of low melting alloy ; 

Two fibre tubes with fuses ; and 

Two heating coils. 

Each part has been so designed that it can be replaced easily in 
case of injury. 

Very strong currents break the circuit by melting the fuse wire, or 
go to earth across the air space of the arrester; currents of less 
strength act upon the heating coil. 

Fig. 2 shows the carbon plate arrester, which consists of two rec- 
tangular blocks of carbon, c, having two flat surfaces between which 
a definite separation is maintained by means of a U-shaped mica 
separator, N. The thickness of the mica determines the sensitiveness 
of the device. The proper thickness for protection against currents 
of 350 volts is 14/100 m/m (0'0055 inch). Carbon plates are used 
because they do not become welded together by brief discharges, and 





also because, for a given voltage, the separation between them may 
be greater than with metallic plates. The open portion of the 
U-shaped mica separator should always b2 directed downwards in 
order that dust may not collect between the plates. The carbon 











plates are clamped between the two springs, B and D, one of which 
is connected to earth, and the other to the metal ring, B, of the tube 
which contains the fuse wire. One of the carbon plates is made 
with a slight cavity in its sparking surface, and a small globule, x, of 
low melting alloy is placed in this cavity. When a sudden discharge 
occurs, the device operates in the same manner as an ordinary 
lightning arrester; that is to say, an arc is formed between the two 
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carbon plates. If the discharge is prolonged, the globule of low 
melting alloy fuses and, flowing between the plates, puts the line to 
earth, extinguishing the arc. When this happens it is necessary to 
renew the carbon plates. 

Fig. 3 shows the tube with fuse. This tube, 1, is made of vul- 
canised fibre and contains a fuse wire, F, made of a special alloy and 
surrounded with an asbestos braiding, a. The asbestos prevents 
sparking. The diameter of the wire is such that it fuses with a 
current of 5 amperes. One end of the tube is provided with a 
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terminal, H, for connection to the line binding post. Near the other 
end is the metal ring, # E, set in the clamp from which earth con- 
nection is made through the arrester. At the extremity of the tube 
is another terminal, J, from which connection is made to the sub- 
scribers’ apparatus. Between the metal ring, = B, and the terminal, 
J, is placed the heating coil, m. 

The heating coil is shown im fig. 4. Around a small metal tube, ™, 
is wound 27 ohms of German silver wire,k. Within the tube is 4 
glass pin, v, which is pressed against the disc, Q, by a spiral spring, S. 
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The disc, Q, is soldered with a low melting alloy, 1, on one side, to 
the metal tube, m, of the coil, and on the other side, to the fuse wire, 
r, before described. A strong current ing through the German 
silver wire, heats the tube, melts the a. and so releases the disc 
soldered to the tube, r. The disc, Q, is thus forced back by the glass 
pin, v, Which is acted upon by the spring, s. The connection of the 




















fuse, F, with the heating coil and the arrester is severed, and the line 
is automatically broken. This protector is the result of years of 
experiment and pees test by the American Bell Telephone Com- 
pany, and it is the only one which efficiently protects subscribers’ 
apparatus against all currents of abnormal strength. Its weight is 
95 oz., and it measures 7} x 4 inches. 








GLASGOW TELEPHONE INQUIRY. 





(Continued from page 558.) 





Nuyto Day’s EvipEnce. 


Tux case for the National Telephone Company was continued. 

Mr. Wint1am Epwarp L. Garng, the general manager of the National 
Telephone Company, was further cross-examined by Mr. Une 
Witness said that the average number of faults in Glasgow in one 
year was 302, which gave 19,650 out of 12,000,000 messages. He 
could not say how many of the faults were incident to the single wire 
system as compared with the twin wire underground system. He 
had not attempted to discriminate between them, because he did not 
think it important. The design of the table he had submitted was 
to show that the number of faults were infinitesimally small upon 
the vast volume of business that was going through—faults due to 
plant. Many of the complaints in Glasgow were not due to line 
faults at all. If a line was in order there might still be induction 
upon it. 

a said yesterday that the overhead double wire system was 
ineffective and expensive ?—I said inefficient. 

Does your table support that view ?—I don’t think the table has 
any relation to the question at all. 

If you find in Glasgow five or six times the number of faults as 
compared with other large cities with the same system, do you still 
say that you find no room for improvement in Glasgow if your are 
not allowed to adopt the double wire underground system ?—First of 
all I must take exception to your premise. If you look at the return 
you will find other large cities with an equally large number. Liver- 
pool has even a greater number. You may get out a table showing 
faults year after year, and you will find that it varies every time. It 
is the habit of people in some places to complain more, and in others 
to complain less. Many of the faults are of an extremely simple 
character. If the subscribers are exigeant, they are in the habit of 
complaining about every little fault, and in consequence you have a 
great number of faults indeed. If there are not the line may go on 
speaking reasonably well, and no complaint will be made, and that 
fault, whatever it may be, may not be put right for some little time. 
IT can’t see that there is any conclusion to be drawn from these figures 
as to whether a single overhead system is a good system as compared 
with any other system. 

How do you account for Glasgow being at the top of the list in 
1894, and also in 1897, in regard to faults ?—I have noexplanation to 
give. As I said before, the proportion over the business is infinitesi- 
mally small. 

How do you account for Birmingham in 1897, when it had a double- 
wire system underground, having a larger number of faults than 
Birmingham in 1894 with a single wire overhead 7 ?—I can’t 
really account for it. The return includes all the faults, whatever 
they may be; switchboard faults, for instance, which are inherent to 
the telephone system. There are many faults which would not occur 
with an underground twin-wire system. For instance, there are 
induction and contact faults. You can't have a storm in Glasgow 
without having a number of these faults brought on. 

How is it that in Newcastle, with a twin-wire system underground, 
you have decimal 6 of complaints or faults with 3,555 messages per 
subscribers’ line, and in Middlesbrough, with a single-wire overhead 
system, you have decimal 54 with 4,403 ?—There is no explanation. 

Now that your attention has been drawn to the condition of the 
system in Glasgow, do you still say you are going to make no effort 
whatever to improve the service in Glasgow if you are refused access 
to the streets to lay a twin-wire underground system ?—I don’t 


BBY 80, 

The Commission=R: He is not the board of directors of the com- 
ny. 
Mr. Une: Imagine, for a moment, that there was competing 


against you in Glasgow a single-wire overhead system, do you say 
you would improve your present system consistent with the reten- 
tion of the single-wire system ?—I can’t answer such a question; I 
am not the board of directors. 

But I thought you were representing them. Shall we see someof 
the directors ?—I don’t know. 

Will you tell me whether it is the fact that, with a single overhead 
wire system, you have beaten the Post Office with an underground 
twin-wire system in several towns?—We have in several towns 
exchanges, and may I put it that it is by the energy displayed by the 
— they have prospered so well. 

ould you undertake now to beat an underground double-wire 
system with an overhead single-wire system with efficient manage- 
ment?—You ask me a very difficult question. I can’t undertake 
anything of the kind. 

Did you manage your system in the towns in which you beat the 
Post Office in the way in which you manage your system in Glasgow? 
—Yes. Still, I think your clients would be very much more satisfied 
to have a metallic circuit underground system rather than what they 
have at present. ‘ 

Questions by Mr. Une as to the amount of money expended by the 
company upon plant and apparatus in G w, and in securing a 
mig and buying up other companies, were objected to by Mr. 

SHER. 

The ComMISSsIONER sustained the objection. 

Mr. Une: Supposing that your company paid 6 per cent. upon the 
capital expenditure in establishing the service in Glasgow, can you 
tell us what would be the charge per subscriber as contrasted with 
the charge which you now make? 

Mr. AsHER objected, and the objection was sustained. 

Mr. Satvesun: The position of your company is unique in respect 
of it having an unrestricted monopoly ?—I don’t agree with you. 

So long as the Postmaster-General refuses licenses to competing 
parties, have you not an unrestricted monopoly ?—No. 

In what way is it restricted ?—The Post Office is in competition, 
and retains an absolutely free hand to compete if they choose. The 
company is the sole body in Glasgow and in Scotland carrying 0a the 
service at the moment. 

Your object in leading evidence in this inquiry is to prevent the 
Corporation obtaining such a license ?—My object is to show how 
unreasonable the authorities have been in refusing us facilities to do 
that which we ought to do, and to defend ig? gn as it stands. 

Mr. SaLvEsEN quoted an answer given by Mr. Forbes, the president 
of the company, before the Parliamentary Committee, in which he 
said that he should like to see experimentally what a big corporation 
would do in competition with the National Company on even terms, 
and asked if the company’s position now was not a change of front? 
—Wrrness suggested that Mr. Forbes’s answer was ironical. 

Dear, me! He undertook to keep the business even if he had a 
big corporation against him, and would welcome a corporation coming 
in that he might put them to the test; is not that what he says ?—I 
think he intends to say that he would be very sorry for the corpora- 
tion at the finish. 

Your view of the Act of 1892 is that once consent has been got 
allowing wires under the street, in any subsequent differences that 
might arise between the municipality ard yourself, the municipality 
have no absolute discretion as to what is to be done ?—If the munici- 
pality is the street authority, that would be so. 

You know that it is so in Glasgow ?—Yes. 

So that if the Glasgow Corporation gave consent to your laying 
wires under the street, they would part with their control of the 
streets so far as you ate concerned ?—If they were to give consent 
without conditions that would be so. But I refer you to the Liver- 
pool agreement, where that point is expressly provided for. Witness, 
continuing, said that he could not conceive of such a monstrous pro- 
posal being agreed to as that the Corporation should get a license 
putting it upon differential and better terms than the company. 

You consider it monstrous that the Corporation should have the 
right of putting pipes under its own streets without conceding the 
same facilities to a competing com ?—No; but it is monstrous 
that the Corporation of Glasgow should be employed as an |agent of 
the State, in competition with another agent of the State, and upon 
better terms. 

Do you say that a license would be of no avail to the Corporation 
of Glasgow ?—I say they would find that they would have to go to 
Parliament. 

For leave to lay pipes in their own streets ?—No, not necessarily ; 
but I think they would find it necessary to obtain Parliamen 
power to take up the streets of other portions of the area; I thi 
they would have to take Parliamentary powers for many purposes 
connected with the service. 

Is it your position that the advantage Glasgow has of going under 
the streets is so great that it will be monstrously if it were 
allowed to go into competition with you?—Yes, more particularly 
having regard to the fact that Parliament has placed Glasgow Corpo- 
ration in the position of being the consenting party toa pe oy as 
agent of the State during its work, and it is because they to 
give that consent, and there is no appeal from it, that they are in a 
position here that would be monstrously unjust. 

The advantage to Glasgow would be so great, that the competition 
would annihilate your exchange ?—That is problematical; I cannot 
answer. I don’t think we should be wiped out. 

Is not that what you fear ?—No. 

Is not that why you say it would be monstrously unfair ?—I say it 
would be unfair to the company, and I think it would be a great dis- 
advantage to the people of Glasgow. 

If it be the case that Glasgow could supply a cheaper and better 
service at half rates with the advantages it enjoys,do you see any 
unreasonableness in its forfeiting that privilege in favour of a private 
company such as yours ?—First of all, I cannot accept your premise. 
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But I ask you to accept the premise ?—I still hold the position, 
and for this reason. If you take the history of the way these 
questions have been dealt with by Parliament, you find that when 
there has been any question of a competing company seeking powers, 
or any body seeking powers to compete, Parliament has not permitted 
competition simply because one company says: “We might be able 
to do this at a trifle less, because we are now in possession of all you 
people have taught us, and we can therefore put down acheaper plant 
and do it a trifle cheaper.” I don’t think competition has ever been 
allowed provided the existing company has been giving a reasonable 
service at a reasonable price. 

Replying further to Mr. SarvEsEN, WiTNEss said that the exercise 
by the Corporation of their powers to provide electric tramways would 
seriously affect the present telephone system in the city. There was 
no doubt that it would render the present system practically useless 
unless the Corporation acted as reasonable men, and gave reasonable 
facilities to the company to do its work. 

You made no application for leave to lay underground wires until 
your protective clauses against the Corporation in connection with 
electric tramway traction had expired ?—I have never paid any 
regard to protective clauses. They have been worth nothing. 

Is not your position in Glasgow that so long as you are refused 
consent to go underground, the Corporation, by the construction of 
works for which they have obtained Parliamentary sanction, can 
make your telephone system useless ?—They could do so. We might 
in that event have to spend a great sum of money to do overhead 
what we could do very much better underground. But I can’t see 
that the Corporation would be so unreasonable as to use that advan- 


tage. 

At present they appear to be masters of the situation ?—They are 
masters of the situation to this extent, that they may force this com- 
pany to spend a large sum of money in putting up an overhead system 
which would not be so good as an underground one—a larger sum 
than would be necessary to expend on an underground system. 

Mr. SaLvEsSEN : The table showing the number of callsin Glasgow, 
which you put in yesterday, shows both calls and answers ?—That is 
explained on the table. 

The CommisstonER: This reminds one of the Shorter Catechism, 
there is 80 much about effectual calling in it. (Laughter.) 

Mr. SatvEsEN: What provision do you think it necessary to make 
for the repayment of capital when your license expires in 1911?—I 
can’t answer that question. 

Do you not know that you could compel an arrangement with any 
Government before the expiry of your license?—No, Mr. Salvesen, 
the question is far beyond my comprehension. 

Do you in your rates include a sum for repayment of capital ? 

Mr. ASHER (interrupting): That is again going into the details of 
our business. 

The Commissioner: I think so. 

The question was not allowed. 

Continuing his evidence, witness said that so far as working 
expenses were concerned Mr. Bennett’s estimate of the cost of a 
telephone service in Glasgow was nonsense. 

Mr. SaLVESEN, showing witness a balance sheet and statement of 
accounts as published to the shareholders of the National Telephone 
Company, asked him if it was possible from it to find out the cost of 
maintenance per line. 

Mr. ASHER again interposed, and objected on the ground that it 
was a renewed attempt to obtain details of their business, a course on 
which the Commissioner had already given a ruling. 

Mr. SaLvESEN pointed out that the witness had characterised Mr. 
Bennett’s estimate as nonsense. What he wanted to do was to prove 
from the company’s own calculations that it was not nonsense. 

The ComMISSIONER said he was not going into the question of the 
profit and loss of the company. If he wished to do that he would 
employ an accountant and set him to examine for him, and overhaul 
the books of the company to let him know what they had made out 
of Glasgow, and things of that sort. He did not think he had any 
business to do that however, and he was not going to allow anything 
which was incompetent to be done in that haphazard way. 

WITNESS, continuing, said that the Corporation of Glasgow had 
given the company very great facilities in regard to wayleaves. The 
relations between them had always been most amicable, and he 
hoped they would continue to be so. The Corporation had a very 
large system of telephones served by the company, and he was 
astonished that no officer of the Corporation had been brought 
forward to give evidence as to the nature of the service. His view 
was that it was thoroughly efficient and satisfactory to them. 

Mr. SatvesEn: It is entirely open to you to prove that by calling 
an officer. 

Dr. Joun Hopsrnson, F.RS., was the next witness. Replying to 
Mr. Asher, he stated that he had had large experience in electric 
matters. He had examined the Glasgow telephone system. There 
were certain defects inherent in, and inseparable from, such a system. 
Not only were the voices speaking upon the line heard, but the voices 
of other people upon other lines and other call bells were heard; 
there were also other sounds due to other causes of electrical 
disturbance, such as the lighting system on the underground railway. 

They could hear trains passing on the line whenever they listened 
upon the telephone wire. That arose from the fact that the trains 
were lighted electrically. These sounds were transmitted largely by 
induction, and partly by the fact that they had acommon return by 
earth for all their circuits. As an overhead system, so far as efficiency 
was concerned, the present system was exceedingly well constructed, 
and the disturbances were not greater than those he should expect to 
find on a very large scale such as they had in Glasgow. In his 
opinion, the proper cure for the defects at present incident to the 
Glasgow system was metallic retxrn and the wire laid underground. 

Would you recommend overhead ccrductorsand metallic returns ? : 
No; for this reason. Over] cad conductors, as they at present exist, 


are a very serious nuisance. You would have an increase of overhead 
wires. They are bad already, and if you were to make them worse 
they would become intolerable. He went on to say that, in the 
interest-of the community, there should be an underground metallic 
system. 

By Mr. Satvesmn: There could be a much better system in 
Glasgow on a metallic circuit than the present one. It was very 
difficult, without a metallic circuit, to get rid of the disturbance 
caused by the electric lighting of the underground railway traing, 
If the Corporation adopted overhead electric traction for the tram- 
ways, it would have an effect similar to that of the lighting of the 
trains, but possibly in a greater measure. It would depend, however, 
on the character of the contacts. 

The system being pretty bad at present, would it be disastrous 
to the overhead wire system ?: I can’t say it would be disastrous or 
not. It would make it worse, undoubtedly. There is no mode of 
providing against that except by duplicating the wires overhead or 
underground. 

Mr, Wici1am Epwakp Lanapoy, electrical engineer, and member of 
the Council of the Institution of Electrical Engineers, with 40 years’ 
experience of telegraphy, corroborated Dr. Hopkinson’s evidence. 

Mr. Dane Srncxate, engineer-in-chief to the National Telephone 
Company, replying to Mr. AsHER, stated that he had had experience 
of the telephone both at home and in Japan. Improvements had 
been made in the service in Glasgow from time to time. 

As the result of your experience, what is the best Kind of system 
for a telephone system ?—So far as the outside portion of it is con- 
cerned, I don’t think there is really any but one opinion among all 
people who have to deal with this question, and that is that the best 
system is a complete metallic circuit with the wires laid underground 
in lead-covered cables, and placed in conduits under the streets, 
That would largely tend to do away with the faults complained of, 
The constant shifting of wires through the withdrawal of wayleaves 
would also be done away with. Witness then submitted a statement 
showing the number of faults which had occurred in Glasgow in 
three years through building operations. There were 9,074 faults 
from that cause; withdrawals of wayleaves, 4,977; improvement of 
routes, 3,954; fires, 262; storms, 700; and sundries, 457—in all, 
19,524 faults from these causes. He thought that too much had been 
made about the effect of storms, and his statement proved this fact. 

The Commission then adjourned for luncheon. 

On resuming, 

Mr. Srycuate, replying to Mr. Asumr, explained that the com- 
plaints as to numbers being engaged were frequently due to sub- 
scribers’ neglect to call off. He farther explained in detail the 
arrangements in the exchange for dealing with such complaints, and 
for effecting connections with the least possible delay. The call 
wire was provided merely to enable subscribers to ask for connec- 
tions, and if it was properly used many of the complaints would be 
entirely removed. Among the principal causes of disturbance in 
Glasgow, were noises coming from electric lighting of the trains in 
the underground railway. Induction and contact were also causes. 
Along with witness, Lord Kelvin some years ago spent several 
evenings in the underground railway endeavouring to solve that 
question, and it was shown quite clearly that the noises were due to 
the electrical arrangements for lighting the trains. An operator 
could not give a preferential service to one subscriber over another, 
because she had not th@option of makinga selection. A record could 
be kept of the order of Calls, s0 as to give connections according to 
priority of turn, but not with the switchboard work. For long trunk 
line business it was, in fact, actually done, but if they asked an 
operator to add that to her other duties, the result, he thought, would 
be worse than at present. In other words, the company expected the 
subscriber to call the operator, get what he wanted if the number was 
clear, but they did not regard it as their duty to provide operators to 
go back to the subscriber and find out when his friend was disengaged 
or had, perhaps, returned from his lunch. It would bea serious duty 
to put on an operator who had to make a large number of connections 

,in a very short space of time. 

The Commissioner: And would keep her off her proper work?— 
That is so. When in Stockholm he found that the Government 
rervice was better than that of the Telephone Company, and was 
quicker, but there were very sufficient reasons for that. More tele- 
phone service was done on Sunday in Sweden than in this country. 
In consequence of the competition in Stockholm, about 2,000 sub- 
scribers were obliged to go on the two systems. That, he thought, 
was one of the great objections to competition. 

The CommissionER: Your general criticism on Mr. Bennett’s plan 
is that it is drawn on a fancy ides, and would not suit for the number 
of subscribers who are on the exchange at present?—His scheme 
would not work at all. There is not enough cable provided. 

By Mr. Asamr: There was a deficiency in the estimate of 323 
junction wires. He had looked at the tenders which had been sent 
in in connection with Mr. Bennett’s estimate, and he found that there 
was a stipulation that they must be accepted within one month from 
September 28. 

There is not much chance of that, I suppose ? ; 

Mr. Une: It is the case that you beat the Post Office in certain 
towns with an overhead system, while they had an underground 
system ?—It is right to explain that the underground wires in those 
days were not so good as the underground wires which can now be 
laid. They obviated induction, however. 

Do you think that if you had a competitor in Glasgow, you could 
beat them now ?—Oh! opinions are—— 

You think you could ?—(No answer.) ; 

Mr. SatvesEn: In eight years you have done nothing to obviate 
the disturbance caused by the electric lighting of underground 
railway trains ?—No. 

Although it could have been done at some expense ?—I don’t agree 
with that. There is the way of putting in a metallic circuit. 
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Or putting in a part that way ?—Then you are in other trouble, 
because you cannot work a part on the switchboards. Witness said 
that one fault of the single-wire system was that it prevented the use 
of the best form of transmitter. There was not, however, very much 
in it. On the whole, the balance of advantage was in favour of 
retaining the Blake transmitter. Reverting to Mr. Bennett's 
estimate, he said that if he were to put down an underground system 
in Glasgow, he would provide 40 miles of cable, while Mr. Bennett 
had only provided for 22 miles. 

The Court adjourned to resume next morning at a quarter-past 
10 o’clock. 


Trento Day's EviIpENCE. 


Mr. Dane Sryctark was further cross-examined by Mr. 
SatvesEN. He eaid that, given a £5 rate, it was likely that 
there would be more subscribers in outlying districts, such as 
Langside and Partrick, than the company have on their list at 

resent. 

. By Mr. AsHzR: When providing a new underground telephone 
system, it was the practice to put down square tubes equal to three 
times the immediate requirements, and wires to twice the require- 
ments. If that were not done, they would have to open up the 
streets at an enormous expenditure cf capital, and great disturbance 
to the public. 

Lord OvERTouN, replying to Mr. AsHzp, said that he had to use 
the telephone in connection with his business for 15 or 18 years. He 
had two in West George Street, and one at his works in Rutherglen. 
He had had two instruments during the whole time, and a third for 
two or three years. He found the telephone a great convenience in 
the conduct of his business. In communicating with subscribers he 
expected to find them engaged. He had found men engaged for a 
longer time than he thought was warranted. He attributed this to 
two things—partly to carelessness on the part of the subscriber, and 
partly to the carelessness of the operator. 

Would it be correct to describe the telephone as a nuisance ?—The 
language is somewhat strong. I have read the evidence on the subject. 
Some of it has been somewhat exaggerated. 

Has the service appeared to be as good as you would expect ?—We 
were led to expect perfection when the telephone company was 
introduced, and that has not been attained. Possibly it would be 
unreasonable to expect perfection. 

Do you see any reason why the Corporation should not give the 
telephone company means of having an underground circuit ?—I see 
nothing to prevent it. 

Are you in favour of the Corporation securing the telephone 
business themselves ?—Certainly not. I do not think two telephone 
systems in Glasgow would be a desirable thing; it would be very 
much the reverse. If two existed it would necessitate subscribers 
being on both. An efficient service under one body would be 
preferable. 

Mr. Une: You have disclaimed the description of the telephone 
system as a nuisance. Might it be described as expensive and un- 
tatisfactory ?—I believe in many respects that is so. He had 
frequently complained of inzfficient service and of delay in getting 
connection, apparently owing to there being too many subscribers on 
one wire, of noise and indistinctness, and that he was rung off before 
a conversation was finished. 

Do you consider the charge made by the company as reasonable ?— 
No. Naturally one wants to get telephonic communication as 
cheaply as possible, especially when you know that elsewhere rates 
are lower. 

Mr, AsHER: Do you consider that a municipal exchange would 
give the subscribers adequate facilities ?—Certainly not; it would be 
convenient enough for those in the town, but not for the net-work 
over the country which exists at present. 

Mr. SatvEsEN: May I ask if you have been assuming that a 
municipal exchange could not give connection with places elsewhere ? 
—I am not assuming that at all. The handing over of the truck 
wires to the Government has caused a fresh communication to be 
made every time, which has resulted in delay, and that is the objec- 
tion to there being more than one great company over the country. 

Then, if it is bad with two authorities, it would be worse with 
three ?—It would be still further aggravated. 

The CommissIoNER: You have said that you are not in favour of 
the municipality getting a license. Will you tell us why ?—Well, 
first, it would aggravate the present evil. With all deference, I think 
the Corporation have plenty on hand already without undertaking 
the telephone service. In the next place, it seems to me that the 
objections to lifting the streets does not come to very much after all, 
because I believe the Telephone Company, in their suggestions and 
proposals, state that they are willing to leave the matter in the hands 
of the municipality. Then, I question very much whether the pro- 
posal to give the service for £5, which has tempted many people to 
give their support to the municipality getting a license, is well 
founded. Stockholm has been instanced ad nauscam, but it must 
be remembered that it is isolated, and is not connected with a net- 
work of wires all over the country as is the case here. 

Paun RorrmnserG, senior partner of Messrs. Leisler, Bock & Co., 
and chairman of the Chamber of Commerce, replying to Mr. Scott 
Dickson, said he had had extensive experience of the telephone in 
this country and on the Continent. 

What do you say of the Glasgow service as compared with the ex- 
perience you have had in other places?—I have found Glasgow better 
that any Continental place in which I have used the telephone. 

What is your experience of the telephone service?—It is not so 
good that it might not be better, and it is not so bad that it might 
not be worse. 

As to the Corporation getting a license, witness said he thought 





that the proverb cf “Too many cooks spoil the broth” held good in 
regard to telephony the same as in other matters. He looked on the 
telephone as an adjunct to the telegraph, and it ought to be in one 
hand. Having explained that the membership of the Chamber of 
Commerce was 986, he said that the members by a large majority had 
declared against the Corporation taking over the telephone. 

Mr. Ure: Does this express your view about the telephone. “It 
is neither a comfort, nor a pleasure, nora luxury, but has b:come a 
necessity ?”—It has. 

Do you ever have to wait to get connection ?—I don’t wait. I give 
it up. Life is too short. (Laughter.) The Paris system was in his 
opinion worse than Glasgow—it took an eternity before you could 
get through. 

By Mr. Satvgsen : I have expressed my opinion in public. 

Did you say you did not doubt the ability of the Town Council to 
do what they promise ?—I did not wish to throw any doubt on the 
ability of the Corporation. 

The ComMISSIONER: Have you any opinion ?—Practically, no. 

Mr. Satvegson : Is it your opinion that an additional system would 
bring in a great many new subscribers ?—That would depend on the 
price. 

If the price were £5 ?—Then, very likely. 

Do you think that would be a disadvantuge ?—To me personally, 
yes. Iam nota Socialist. I prefer a carriage to an omnibus. 

You prefer the telephone restricted as it is at present ?—If every 

erson in Glasgow had a telephone life would be quite unbearable. 
{Langhter.) 

You think the telephone system has attained sufficient develop- 
ment as regards the number of subscribers ?—I can speak to all the 
people I want to speak to. 

Avy increase would be a disadvantage ?—If the attention given to 
me personally is diminished, certainly it would be to me. It may 
be selfish, but that is so. 

Your view is that the Government should take the lines ?—Cer- 
tainly. I am not aware that the Government can’t interfere until 
1911. 

If you are told that the only choice is between the Corporation 
getting a license, so as to enable them to give an efficient service, and 
the National Company remaining until 1911 masters of the situation, 
with the right to charge whatever they pleased, what would you say 
as to the choice between the two?—I am not aware that they can 
charge anything they please. Of two evils, I would choose the 
lesser, and that might be the Corporation. 

JoHN YvIwE, assistant manager of the Evening Citizen, deponed 
that the Citizen had subscribed to the telephone since the intro- 


“duction of the system. The service had bzen found - fairly 


satisfactory. 

ARCHIBALD COLVILLE, ia reply to Mr. Scott Dickson, said he was 
a member of the firm of David Colville & Sons, Motherwell. They 
had three instruments in Glasgow and four ia Motherwell. They 
paid £180 a year. On the whole, he considered that the Telephone 
Company had attended to their wants fairly well. He wished that 
the system should be in the hands of the Government, and not in the 
hands of the Corporation. 

Davin ANDERSON, managing clerk to James Gardner, Glasgow, and 
George Gibson & Co, Glasgow, examined by Mr. Balfour, said these 
two firms had telephones from the National Company—four in 
Glasgow and five in Leith, for which they paid £78. Taking every- 
thing into account, he thought the service was very satisfactory. He 
found the call wire an improvement on the old system. Connection 
was got more readily, and a conversation was less liable to 
interruption. He made large use of the trunk wires to London and 
intermediate places. Including rentals, the cost was £240 a year, 
and he believed the firms got full value for the money. It would not 
be an advantage to have two systems in Glasgow. Saw no reason 
why the oe should not give the company the right to place 
the wires underground. 

By Mr. Urn: We have had complaints to make against the com- 
pany. They are too numerous to specify. 

By the Commissioner: Though I have made frequent complaints, 
I don’t think the service inefficient. We complained perhaps once in 
three weeks. 

Andrew Jackson, Kirkpatrick, deposed that his firm carried on 
business at Glasgow, Newcastle, and London. They had two tele- 
phones in the Glasgow office, he had one to his house, and he had one 
in each of the other places. Theservice was very fair. He believed 
it would be improved if the wires were put underground, and he was 
in favour of the Corporation giving the companies facilities to lay 
their wires underground. He objected to the Corporation starting a 
competing system. 

GxrorcE Cxiunas, manager of the Kinning Park Co-operative 
Society, deposed that the society had one exchange telephone and 38 
private wires. He regarded the service as efficient, though every- 
thing could be improved. 

ALEXANDER Watt, shipping superintendent for Archibald Russell, 
coalmaster, deposed that the firm were large users of the telephone. 
They found the service efficient, and he would object to the introduc- 
tion of another system. It would entail confusion, and large users 
would require to subscribe to both systems. The trunk service 
had decreased in efficiency since it was taken over by the Post 
Office. 

GrorGs Pats, commission salesman to the Carron Coal Company, 
deponed that the company had two exchange wires and one private 
wire. They found the service efficient. Generally, he concurred in 
the evidence of the previous witness, and in reply to the Commis- 
SIONER, he said that the trunk service was not so satisfactory now as 
when it was in the hands of the company. Too little time was 
allowed for the details of the company’s business, and the result was 
that they had to erect a private wire. 

(To be continued.) 
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NEW PATENTS.—1897. 
[Compiled expressly for this journal by W. P. Toompson & Oo., 


t Patent Agents, 322, High Holborn, London, W.C., to whom 
all inquiries be addressed. | 





23,267. “Improvements in apparatus for the electro-deposition of 
one metal on another.” J. E. Bryant. Dated October 11th. 

23,296. “Improvements in indirect regulation of dynamo-electric 
machinery.” W. FatrweaTHER. (The Crocker-Wheeler Electric 
Company, United States). Dated October 11th. 

23,304. “Improvements in magnetic circuit and its use.” R. 
Woop. Dated October 11th. 

23,329. “Improvements in and connected with substances to 
prevent polarisation in electric batteries.” G. PratNEr. 
October 11th. (Complete.) 

23,332. “ Improvements in secondary battery plates or electrodes.” 
E. A. Paris. Dated October 11th. 

23,342. “A combined electrical alarm and automatic switch.” F. 
C. Bournz and J. G. Stripper. Dated October 11th. 

23,352. “Improvements in the manufacture of electrodes for 
electrolytic processes.” A. ZrmmmeRMann. (The Chemische Fabrik. 
auf Actien vormals E. Schering, Germany.) Dated October 11th. 

23,369. ‘“ An improvement in electric safety fuses.” H.C. Govzr 
and O. F. Procror. Dated October 11th. (Complete.) 

23,415. “Improvements in dynamos.” J. Lippty. (E. W. 
Farnham, United States,) Dated October 12th. (Complete.) 

23,418. “Improvements in electromotors and dynamos.” ,T. B. 
Mornay and G. Jonnston. Dated October 12th. (Complete.) 

23,422. “Improvements in electro-magnetic clutches.” W. G. 
Heys. (The Singer Industrial Company, United States.) Dated 
October 12th. (Complete.) 

23,442, “Improvements in electrolytical current-directing devices 
and transformers.” J. Y. JoHNson. (Charles Pollak, Germany.) 
Dated October 12th. 

23,470. “Improvements in electric incandescence lamps and 
—— or appliances in connection therewith.” WaLTER 

ERNST. Dated October 12th. 

23,489. “ Improvements in electric storage cells.” C. P. Exreson 
Dated October 12th. 

23,513. “Improvements in telephone receivers and the like.” @Q. 
A. Nussbaum. (La Societe Industrielle des Telephones, France.) 
Dated October 13th. 

23,514. “Improvements in or relating to electric tramways or 
railways.” J. McKenny and A. E. Ports. Dated October 13th. 

23,530. “ Improvements in bicycle holders and their combination 
with electrical contact makers.” F. E. Sruarr and A. P. Forp- 
Moorg. Dated October 13th. 

23,602.. “Improvements in anodes of electro-decomposing appa- 
ratus.” E.J.J.B. Bmnorr. Dated October 13th. 

23,623. ‘An improved process of manufacturing electric incan- 
descent lamps.” C. Howarp and R. Mayzr. Dated October 13th. 

23,625. “An electric time switch.” A. J. WHatiey, J. M. 
JamEs and T. B. Browne. Dated October 13th. 

23,680. ‘ Improvements in and relating to dynamos and electric 
motors.” J.E.Lrarnpet. Dated October 14th. 

23,681. ‘“ Improved mechanism for operating or controlling elec- 
trical motors at a distance.” G. Martinez. Dated October 14th. 

23,705. ‘“ Improvements in electric motor engines.” C. B.CanLow. 
Dated October 14th. 

23,713. ‘ Improvements in dynamo-electric machines.” R. Fanran. 
Dated October 14th. 

23,792. “Improvements relating to the electric propulsion of 
vehicles.” F.W.ScusemeER. Dated October 15th. (Complete.) 

23,858. “A method for winding flexible electric wires.” C.T, A. 
Hensuaw. Dated October 16th. 

28,886. “Improvements connected with electric motors and in 
the manner of ‘connecting batteries to same.” FF. O’Connor Prinop. 
Dated October 16th. 

23,896. ‘A high and low water alarm (electrical).” F. Proctor. 
Dated October 16th. 





ABSTRACTS OF PUBLISHED SPECIFICATIONS, 





Copies of any of these Specifications may be obtained of Messrs. W. P. 
G rare ; Oo., $22, High Holborn, W.O., price, post free, Sid. 
én stamps). s'3 


1896. 

10,284. “A new and improved reflector in connection with glass 
bulbs or glow lamps for electric lighting.” G. W. Pripmorg, T. J. 
Srorczon and E. Yorke. Dated May 14th, 1896. Relates to 
incandescent electric lamps, which are provided with reflectors by 
winding on the bulbs, silver, aluminiun, or other bright non-tarnishing 
wire, or glass thread which may bs tinted. The coils are secured 
with soluble glass and coated with a protected paint or varnish. 
Glass thread is {wound onin a hot state and may be afterwards 
silvered. 2 claims. 


10,414. “ Improvements in electric hoists.” W.H.Scorr. Dated 
May 15th, 1896. Relates to electrically actuated cage lifts. The 
motor, which is of the series wound type, has in its circuit a solenoid, 
the core of which is connected to the levers of the brake blocks, so 
that when no current is flowing the latter are on, but they are taken 
entirely off or partially so when the current flows. By this arrange- 
ment, should the speed become excessive and the current therefore 
diminished the brake is automatically brought into action. When 
the switch is operated to reverse the motor an additional coil also in 
series is put in the circuit, so that the minimum current necessary to 
prevent excessive speed is reduced. An adjustable resistance is also 
placed in the circuit of the additional coil. 1 claim. 


10,718. ‘“ Improvements in the manufacture of positive lead elec. 
trodes for electric accumulators.” H..0. Tupor. ted May 18th, 
1896. Plates or electrodes are manufactured by charging lead plates 
which may have a thin coating of lead oxide or salts thereon as 
positive electrodes in very weak sulphuric acid for the purpose of 
forming a layer of lead oxide containing sulphate. The charging at 
this stage is intermittent. The plates are then reduced in the same 
solution by charging them as negative electrodes, and these are 
finally reconverted into positive electrodes by continually charging 
and discharging in stronger acid than that previously employed. 1 
claim. 

11,232. ‘Improved electric current conducting apparatus for 
electric railways.” C. P, SrmapENBacH and O. H. Linken. Dated 
May 22rd, 1896. Relates to electric railway systems. Conductors, 
switches :—The contact pin is pressed inwards by the action of the 
collector bar on the roller, so as to complete the circuit with the 
main conductor. The contact is made with a glass lining and leather 
washers. Insulated guide rollers are placed on the other side, but 
they may be replaced by similar contacts for the return circuit. 
Collectors:—These consist of shanks hung on hinges under the 
vehicle, with guide rollers and conducting strips only where the bar 
bears on the roller. 2 claims. 

11,338. ‘Improvements in electrodes for electrolytic purposes.” 
E. A. G. Stepet. Dated May 23rd, 1896. Cathodes for use in 
electrolysing substances which produce a solid deposit thereupon, are 
each formed cf a thin sheet, preferably of metal, wound one or 
several times upon itself. When it is required to remove the deposit 
therefrom the coil is further wound so as to reduce its diameter, 
whereby the film is detached. The cathode resumes its original form 
again by its own elasticity. 1 claim. 

11,617. ‘An improved electric alarm for railway trains and other 

urposes.” H. Binks. Dated May 28th, 1896. Relates to electric 
ell alarms, such as are used on railway trains to communicate 
between the passenger and guard, &c., in which the electric circuit 
is completed by a spring actuated stud when the glass front of the 
alarm box is broken. To prevent waste of battery power after the 
alarm has been operated, the alarm box is provided with a pivoted 
haw or bridge-piece, which is used to hold the contract stud in its 
depressed or open position after the glass has been broken. 3 claims. 


11,732. ‘An improved plate for storage batteries.” F’. GRUNWALD 
Dated May 29th, 1896. Relates to electrodes for secondary batteries, 
which are made up of three plates, the central plate being provided 
with apertures, strips, tongues, ribs, &c, to hold the active material 
and two side plates having aperatures to receive the active material. 
The plates are held in place by lugs on the central plate, but so that 
the side plates can move slightly to allow for expansion of the active 
material. 1 claim. 

11,801. ‘“Impovements in scckets or holders for electric incan- 
descent lamps.” J. KarzEnsTeIn. Dated May 30th, 1896. Relates 
to holders for incandescent electric lamps which consists of a porce- 
lain body and a cover (screwed ona nipple) screwed together and 
enclosing an insulating disc. For a screw capped lamp a metal 
socket made with an internal flange and a central contact disc are 
secured to the insulating disc by three screws inserted in it, two of 
them passing through into metal projections to which the conductors 
are secured. Fora bayonet joint lamp slots to receive the studs on 
the clamp cap are made in the sides of the body and the insulating 
disc carries ordinary spring contacts. 3 claims. 


11,858. ‘“ Improvements in partable electrically driven pumps.” 
J. C. MprpryweaTHer. Dated June Ist, 1896. Relates to a pump 
driven by an electro-motor combined with a portable cistern. 
This combination forms a domestic pumping engine for fire extin- 
guishing, the motive power being taken from the electric wires fitted 
to the house for lighting purposes. In the event of the electromotor 
failing to act, a toothed wheel is thrown out of gear, and a winch is 
attached to the wheel to enable the pump to be worked by hand. 

claims. 





1897. 


15,623. ‘Improved mouthpiece for telephones, speaking tubes, 
and the like.” K.Botz. Dated June 30th, 1897. Relates to a 
portable mouthpiece for telephones and the like, which prevents the 
transmission of diseases, and consists of an annular plate or frame 
over which is stretched or placed a perforated fabric or plate, and is 
provided with hooks or similar devices of suspension so as to tix the 
frame to the speaking fuonel. 2 claims. 

15,518.. “ Process for producing peat charcoal by means of an 
electric current. C.A. JENSEN. (P. Jensen, Norway.) Dated June 
29th, 1897. Relates to a process for producing peat charcoal which 
is characterised by inserting the peat as a resistance in an electric 
circuit, Thin layers of dry peat are used and by the aid of a roller 
machine, or press,the pistons of which carry the conducting wires, or 
themselves form the poles, the evaporation of moisture quickly takes 
place. 1claim. 








